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“TORCHWELD” — 


The Standard of Efficiency in Welding & Cutting Apparatus\) 


OVERCOME YOUR DIFFICULTIES 


You'll have to admit it sounds mighty good 
) to hear of a way to overcome your troubles. 








You don’t have to accept hard spots, blow 
holes, oxidized welds and flashbacks as nec- 
essary evils, but efficient apparatus is the first 
condition you'll have to consider in solving 
the problems. 


The TORCHWELD system of mixing gases in- TORCHWELD 
sures perfect gas mixtures. That the system PRODUCTS 
is right has been proven beyond doubt. 








Welding Apparatus 
Cutting Apparatus 
Lead Burning 


Send for booklet explaining how the other 
fellow overcame his troubles. It will tell you 


how to overcome yours. Apparatus 
'  Decarbonizing 
Apparatus 
TORCHWELD EQUIPMENT COMPANY Welding Materials 
FULTON AND CARPENTER STREETS CHICAGO Brazing Materials 
Cleveland New York Minneapolis Accessories 
Pittsburgh Detroit Memphis 


WELDING JORCHWELD CUTTING 
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ELDERS use Oxweld Apparatus to make 
sure of satisfactory results....They know 
that Oxweld Apparatus represents— 


Tested Materials 
Careful Workmanship 
Painstaking Inspection 
Scientific Control in Manufacture 


“all of which means that the full measure of 
the operator's skill becomes effective. 


OXWELD ACETYLENE COMPANY 
Newark, N, J CHICAGO Los ANGELES 
World's Largest Maker of Equipment for 
Welding and Cutting Metals 
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ATTENTION 


We Want Several 





Active Sales Agents 
For Our 


HYDREX 
FLOW INDICATOR 


Our instruments are used in numer- 
ous first-class welding and cutting shops 
with most gratifying results. 


HYDREX ENGINEERING 
CORPORATION 
Hutchinson Bldg. Buffalo, N. Y. 








Preheat the 
Small Jobs 
Also with a 






Hauck Kerosene Burner. 


before applying the welding torch 


e iron 1"x'§" when preheated by 
reaper fucl shows a sone of 75% 
lding time besides ring a per 
+ weld 
Hauck Preheaters use kerosene oil as fuel 
which at 16 cents a gallon produces more heat 
in half the time than charcoal at 60 cents a 
bushel l-urthermore, Hauck Preheaters elimi 
nate ashes, smoke and obnoxious gases experi 


enced through the use of charcoal. 


Write for our frei on preheating; tt 


ul 


Hauck Manufacturing Co. 


101-113 Eleventh St. Bisse me. | 























Qualit y—The Best 
Prices—Right 
Deliver y—From Stock 


BIERMAN-EVERETT 
WELDING SUPPLIES 


have been developed with the 
growth of the Welding Process, 
having been on the market since 
welding was in its infancy, and the 
constantly increasing demand for 
these supplies is the best testimo- 
nial that can be offered. 


PRICES CHEERFULLY QUOTED 
Rods Wires 
BIERMAN-EVERETT FOUNDRY CO. 


IRVINGTON, N. J. 


Fluxes 











K-G 
SERVICE 


1 Apparatus substantially built of the best matetials 
made. Gas and oxygen mixing and consumption 
guaranteed to be in correct proportions to pro- 
duce the correct flame and economy. 


2 All accessories and’supplies of the best qualitv. 


3 The most completely equipped welding shop in 

New York City and capable of handling the lar- 
gest castings or any quantity of manufacturers 
work—men and apparatus supplied for outside 
work. 


A large stock of acetylene and Oxygen alwats 
on hand to supply our trade at the lowest mar- 
ket prices. 


Everything needed for oxy-acetylene work we 
supply. 


K-G Welding & Cutting Co. 


Incorporated 
556 West 34th St., New York City 


























Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 
most accurate mformation obtainable relating to welding pas and 
supplies. Che advertising section includes the principal ' manufacturers 


of the United States. 





ACETYLENE (Compressed in Cylinders) 
Commercial Acetylene Welding Co 
Universal Oxrveen Co. 
Prest-O-Lite Co 

ACETYLENE (Dissolved) 

Linde Air Products Co. 
ACKTIALENE CYLINDERS 
ACETYLENE GENERATORS 

Air Reduction Sales Co. 

Bermo Supply Co 

Davis-Hournonville Co 

The Alexander Milburn Co. 

Oxweld Acetylene Co, 

Smith's Inventions, Inc 

Superior Oxv-Acetylene Machine Co. 

United States Welding Co. 
ALUMINU™M FILLER RODS 

Air Reduction Sales Co. 

Bermo Supply Co 

Burdett Oxygen Co. 

Kentucky Oxygen-Hydrogen Co 

Davis-KBuournonviile Co 

The Imperial Brass Mfg. Co. 

Hauck Mfe Co 

Impertal Brass Co 

Oxweld Acetylene Co. 

Superior Oxv-Acetylene Mach. Co 

Torchweld Equipment Co 

United States Welding Co 

Universal Oxygen Co. 
ALUMINUM FLUX 

A v We ng Products Co 

American Flux Co, 

Air Keduction Sales Co. 

Bermo Supply Co. 

—— Uxygen Co 

cSentucky Oxveen-Hvdrogen Co 

Goriena Welding Compound Co. 

Davis-Lsournonvilile Co 

The Imperial Brass Mfg. Co 

Hauck Mfg Co 

Imperial Brass Co 

Morey Flux & Chemical Co. 

Oxweld Acetylene Co 

Superior Oxv-Acetylene Machine Co 

Torchweld Equipment Co 

United States Welding Co 

Universal Oxveen Co 
ALUMINU™M SOLDER 

Air Reduction Sales Co. 

Burdett Oxygen Co 
ANNEALING FURNACES 

Buffalo Dental Mfg. Co. 

Universal Oxygen Co 
APRONS (Asheatos) 

Chicago Eve Shield Co 

F. D. Farnum & Co, 
AMMETERS 

National Gauge & Eqpt. Co 
ASKESTOS GLOVES 

Air Reduction Sales Co. 

Burdett Oxygen Co. 

Chicago Eve Shield Co. 

F. D. Farnum & Co. 

Imper il YT se (oO 

FH Wheeler Mfg. Co 
ABKFSTOS SHEET PAPER 

Air Reduction Sales Co. 

Burdett Oxygen Co. 


Davie | ville Co 
F. Dp F irnum & Co 
Imy Etr Cc 


Oxwela Acetylene Co 

Superior Oxy-Acetylene Machine Ce 

United Stutes Welding Co 

Universal Oxvgen Co 

F. H. Wheeler Mfg. Co 
BLOW TORCHES (Acetylene) 

Air Reduction Sales Co. 

The Bastian-Blessing Co 

Bermo Supply Co 

Burdett Oxygen Co. 

Buffalo Dental Mfe “o 

Kentucl Oxveen-Hydrogen Co 

Federa! Brass Wor':s 

Hauck Mfg Co 

Harris Calorific Co 

Smith's Inventions, Ine 

The Alexander Milburn Co 

Torchweld Equipment Co 


BOOKS (Kelating to Welding) 
The Welding Enxineer 

BRASS AND BRONZE FLUE 
Air Reduction Sales Co. 
American Flux Co 
Burdett Oxygen Co 
Cortiand Welding Compound Ce. 
Hauck Mfg Co 
Bermo Supply Co 
Davis-Bournonvillie Co 
Kentucky Oxveen-Hydrogen Co 
The Iimoperiai Brass Mig Ce 
United States Welding Co. 
Oxweld Acetylene (ns 
Buperior Orv-Acetviene Machine Ce. 
Standard Mfg. Co 
Torchweld Equipment Co. 
Universal Oxygen Co. 


BRASS SPELTER WIRE 
Air Reduction Sales Co. 
BeeAett Oxygen Co. 
Universal Oxygen Co. 
Torchweild Equipment Co. 
BKAZING OUTFITS 
Buffalo Dental Mfg. Co. 
Hauck Mfg. Co 
Im me rial Brass Co. 
a tox \cetviene Machine Ce. 
Torchweld Equipment Co. 
BRONZE FILLER KODS 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Huuck Mfg. Co 
Bermo Supply Co. 
Vavis-Bournonville Co 
Kentucky Oxygen-Hydrogen Co 
The imperial Brass Mig. Co 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
CARBIDE (Calcium) 
Canada Carbide Sales Co. 
T'nion Carbide Sales Co. 
CARBON (Blocks, Paste, Etc.) 
National Carbon Co. 
CARBON RKUVMVOVING TORCHES 
Air Reduction Sales Co 
The RBastian-Rlessing Co. 
Burdett Oxygen Co. 
Bermo Supply Co. 
Davis -Beournonville Co 
Federal Rrass Works 
Kentucky Oxveen-Hydrogen Co. 
Harris Calorifie Co. 
International Oxygen Co 
tn Itivertal HMeame Vita Co 
The Alexander Milburn Co 
Ooxweld Aretylene Cr 


Smith's Phage ons, Ine 

Supert ‘ONS Acetvlene Mach. Co. 
Tore h aed Equipment Co 

tT “4 aden *; "es 


CAST PROS PITT RK KODS AND FLUX 
American Flux Co, 
Ate Keduction Sales Co. 
‘. “th 1} ("es 


Burdete Oxveen Co 


Hiernmicn # tt Kelv Ca 
Cortland w elding Compound Co. 
Psa vtm btecenre 

Kentucky Guyeen-Wyadrom n Co 
ti ‘ ity ‘ 

a pencir Oxyeen Co 

Pipe beni ree _ itz. Ce 


Memphis Weld! ng Co 
texnwMeta Ve ewtvie ‘ " 
Stinerter Os Veootvlene Machine Co 
Standard Mfg. Co 
Torehweid Equipment Co. 
Lnited Stites Welding Co 
Pinte ore ‘seen oO 
pyr PEFR FIUNX 
American Flux Co 
cyl INDEKS 
Wim _ rton. Jr., & Co. 
Ki ‘ ' ‘eb eines OU TEITS 


Fleetric Are Wi tding & Cutting Co, 

crm Inetrement Co 

Lincotn Fle Co 

Nationa! E ‘ Co. 

Weotin «. & Mfg. Co 
ELEC TROLYTIC CELLS 

Bliratert Oxsgen (Ce 


TrvteerreceQtevnts fixvecen Co, 
The E’ectrolabs Co 
’ versal Oxi gen Co. 


ELECTROLVIIC OXYGEN AND IYDROGEN 


GERNERATING FQUIPMENT 
Air Reduction Satee Co. 
Hturdett trxna wen Co 
The Electrolabs Co, 
leternational Gaygen Co, 
Porte ermal Cine men fore 
FILE RR Rete 6 Vtremtneemn) 
Air Reduction Saies Co 
Hiern Baerett Kady. Co 
Burdett Oxygen Co. 
Tt Atte 
Imperial Prass Co. 
International OxseWxecn Ca 
Kentucky Oxveen-Hydrogen Co 
Terchweld Bqurpment Cu 
I inited Stitem Wetting t' 
FILTER Het «sweet fron) 
Alr Reduction Sates Co 
Hiermin Kverett Fay Co 
Rurdett «oxygen Co 
Hherttie Supeoety etn 
Kentucky Oxygen-Hydrogen Co 
Tree im Pherturtenwtice 
Federal Teol © Alloy Steel Corp. 
Hauck Mfg. Co. 
The Imeeriin tirase Mfg. Ce. 
Oxweld Acetylene Co. 


% ES TT AN IN 


Superior Oxy-Acetylene Machine C: 
Universal Oxvgen Co 
FILLEK KODs (Tobin Brease) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Kermo Supply Co 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co 
Kentucky Oxygen-Hydrogen Co 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co 
FILLER RODS (Vanadium Steel) 
Air Reduction Sales Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial! Brass Mfg. Co. 
Oxweld Acetylene Co 
Torchweld Equipment Co 
Superior Oxy-Acetyiene Machine Co 
United States Welding Co. 
Tiniversal Oxygen (o 
FIKEVROOF PLASTIC 
Rerthe Suponiv Coa 
meee 8 FE DEFES ( Fleetric) 
FLUNFS 
American Flux Co, 
Cortlind We dng Camnound Co 
Anti-RBorax C omn ound Co. 
Imperial Prass 
Memph.s Wek Phd Co. 
Ft ows wee sebeee teen D 
Buffalo Peucal Mfg. Co. 
Bhvueh Mtg tte 
fo mts eres] foxuvwen t'o 
GASOLINE PREMEATING PURNACES 
Buffale spate Mfg. Co. 


ot ee 
impr rial Prass Co. 
Superian an seetstene waeniow Co 


GV = BLP NE RS (Prehenting) 
Alr Reduction Salea Co 
Supertar Ove Xeets lene Machine Co 
Tonive rent Oe er 
sAS ee mpc TORS 


Engineering Co 


G WG Fs 
My ttions) Gauge & Equipment Co, 
ce oe Oe 
GENERATORS (Oxsgen or Hydrocem) 
TPiteredert © wegen Of 


The EF'ectrolabs Co 
Tote rn etionmal €#.snen Co, 
Universal ¢oxvgeu Ce 
CEO (Netders Vabestaa) 
Rurdett Oxveen Co 
6 ve te PPrrceneercnerettia Cn 
International Axwvcen Co. 
Imnerial P'rass Ca, 
Torehweld Eeaarneeoment Co. 
F D. Farnum & Co. 
reoH Wheeler Mfx. Co, 
Gocarees 
CWienge Bee Shtetd Gn 
The ‘lexander Milburn Co. 
Imperial Fra:rs Co. 
GuINDING MACHINES 
HWAKDENING. TERN ACES 
Ruffale Dental Mfe Co 
Honek Mite Ca 
tees Orsseen and Veetvbene’ 
Ate Pednecttan Sates Co. 
Rurdett Cxveen Co 
' in 
Ruoffate ‘ental Mfe Co 
Poms * S*. .6 sera ble . 
Kertneky Oxveen-Hvydregen Co 
Intern: tthomal Oxygen Ce 
. ‘ =~ Wie foe 
x OG Welling & Cutting Co 
(«x weld Reety ree in 
cy Sete ten Machine Ce 
Torche eld Equipment Co. 
Pimitesdt Stiteme W one Co. 
Tints meee! tivewar 
HOMTING bt e wis ery 
Most Ne 
Ate Reduction vr ua Co. 
. «6 
ia a Wel. on a& Cutting Co. 
TT .veet \tte Can 
International Oxveen Co 
+ ote tame Machine Ca 
Taorchewald Roninment Coa 7 
HYDROGEN GENERATING APPARATUS 
Air Rednuetion Sales Co 
Rirdet) O«veen Co 
Flectrolvtte Oxv-Hvdrogen Laboratories, Ine 
Toternstional Oxveen Co, 
Universal Oxyeen Co. 
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DAVIS-BOURNONVILLE 
Portable Welding and Cutting Outfit 


An all-steel two-wheel cabinet truck for transporting 
oxy-acetylene ana oxy-hydrogen welding and cutting equip- 
ment is offered as a complete portable unit permitting oper- 
ation direct from the truck and affording the maximum 
safety and convenience in transportation and use. 


An upright steel cabinet forms the body of the truck, 
the forward base of which projects as a platform to support 
an oxygen cylinder and an acetylene or hydrogen cylinder. 
The cabinet and all connections 
are so designed that when fully 








Tront of D-B Cabinet Truck. 


equippea, the operator has 
only to open the doors, 
take down the torch and a a a 
turn on the gases to be 

ready for work. When the 

work is completed the torch and hose are assembled 
in the cabinet, the doors locked and the outfit ready 
to move. Cylinders are changed without disturbing 
the regulators. 


Send for descriptive bulletin Form 507. 


Rear of Truck, Cabinet Closed. 


DAVIS-BOURNONVILLE COMPANY 


General Offices, Jersey City, N. J. 


Factories: Jersey City, N. J., and Niagara Falls, Ont. 


Atlanta Chiergo Detroit Montreal St. Louis 
Boston Cincinnati Los Angeles New York San Francisco 
Buffalo Cleveland Manila Philadelphia Seattle 


Callae Dallas Minneapolis Pittsburg Teronto 
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HYDROGEN PLANTS 
Kurdett Oxygen Co 
Electrolytic Oxy-Hydrogen Laboratories, Inc 
International Oxygen Co. 
KRMeeR NK FKREMAATING TORCHES 
Air Reduction Sales Co. 
Hauck Mfg. Co 
he Imperial B rass Mfg. ( 
rial Lrass Co, 
Uxwei a Acetyiene Co 
s Inventions, In 
jperi tyxy-aAcetylene Machine Co 
SEEDLE VALVES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
The Hastian- blessing Co 
Kermo Supply Co 
Buffalo Dental Mfg Co 
Federal Krass Works. 
(;eneral Welding & Eqpt. Co 
he Imperial Brass Mfg. C 
kK GQ Weiding & Cutting Co. 
Superior Oxy-Acetylene Machine Go 
Torchweld Equipment Co. 
NICKEL FLUN 
American Flux Co 
NITROGEN 
Linde Air Products Co 
OLL BLEKNEMs (rrebeating) 
Air Reduction Sales Co. 
(Jas Products Assn 
The Imperial Brass Mfg. C 
Oxweid Acetylene Uo 
Pupertor Oxv-Acetylene Mack. Co 
OXY-ACETYLENE PROCESS 
Linde Air Products Co. 
OAXUEN (Compressed in Cylinders) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Gas Products Ass'n 
International Oxygen Co 
The Linde Air Products Co 
Swift & Co. 
('niversal Oxygen Co. 
OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 
Burdett Oxygen Co 
The Electrolabs Co. 
Gas Products Assn, 
International Oxygen Co 
Universal Oxygen Co 
OXYGEN CYLINDEKS 
YIPE WELDING 


Metal & Thermit Corp. 
PHOTOGRAPHS 
Chicago Architectural Photographing Co., 


(Specialists in photographs relating to the 
welding industry) 
PLASTIC (Fireproof) 
PRESSURE GAUGES 
Air Reduction Sales Co. 
Bastian & Blessing Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Davis-Bournonvilie Co 
Federal Brass Works. 
Hauck Mfg. Co 
Harris Calorific Co 
International Oxygen Co. 
The Imperia! Brass Mfg. Co 
National Gauge & Eq’p’t Co. 
Oxweld Acetylene Co 
Smith's Inventions, Inc 
Superior Oxy-Acetylene Machine Ce 
U. 8. Gauge Co 
Torchweld Equipment Co. 
United States Welding Co 
Universal Oxygen (o 
REGULATING VALVES (Acetylene) 
Air Reduction Sales Co 
The Rastian-Blessing Co 
Bermo Supply Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co 
Federal Brass Works 
Hauck Mfg. Co 
Harris Caloritfic Co. 
International Oxygen Co 
The Imperial Brass Mfg Co 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co 
Smith's Inventions, Inc 
Superior Oxy-Acetylene Machine Ce 
Torchweld Equipment 
United States Welding Co 
Universal Oxygen Co 
Universal Regulator Co. 
REGULATING VALVES (Hydregen) 
Air Reduction Sales Co. 
The Bastian-Blessing Co 


Burdett Oxygen Co. 
Bermo Supply C« 
Federal Brass Works 
Harris Calorific Co 
International Oxygen Co 
ine imperial Brass Mig “Wo 
REGULATING VALVES (Hydrogen) Cont. 
Universal Regulator Co 
Harris Calorifie Co 
n-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine o 
Smith's Inventions, In¢ 
Torchweid Equipment Co 
Universal Oxygen Co. 
KEGULATING VALVES 
The Bastian-Blessing Co 
Air Reduction Sales Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Federal Brass Works 
Harris Calorifie Co. 
Davis-Bournonvilie Co 
International Oxygen Co. 
The imperial Brass Mig. Co 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Machine Co 
Smith's Inventions, Inc 
Torchweld Equipment Co. 
United States Welding Co 
Universal Oxygen Co. 
Universal Regulator Co 
SCHOOLS OF WELDING 
SCORED CYLINDERS 
l.. Lawrence & Co. 
SEAM WREILDEKS (Electric) 
General Electric Co. 
TANK CONNECTIONS ae and Avcety- 
lene Adaptors) 
International Oxygen Co. 
Superior Oxy-Acetylene Machine Co 
The Imperial Brass Mfg. Co 
Torchweld Equipment Co. 
THERMALENE-GAS 
The Thermalene Co 
THERMIT WEEDING 
Metal & Thermit Corp. 
TORCHES (Gasoline and Kerosene Preheat- 
ing: 
Air Reduction Sales Co. 
Buffalo Dental Mfg. Co. 
The Imperia! Brass Mfg. Co 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Oxweid Acetylene Co 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co 
United States Welding Co. 
Westinghouse Electric & Mfg. Co 
TORCHES (Oxy-Acetylene Cutting) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Federal Brass Works. 
Harris Calorifie Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co 
Kentucky Oxygen-Hydrogen Co 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
Prest-O-Lite Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
The Thermalene Co. 
Torchweld Equipment Co. 
United States Welding Co 
Universal Oxvgen (Co 
TORCHES (Oxy-Acetylene Welding) 
Air Reduction Sales Co. 
The Bastian-Blessing Co 
Rermo Suynply Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co 
Federal Brass Works. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co 
Kentucky Oxygen-Hydrogen Co 
The Alexander Milburn Co. 
Oxweld Acetylene Co 
Prest-O-Lite Co. 
Smith's Inventions, Inc 
Superior Oxy-Acetylene Machine (o 
Torchweld Equipment Co 
The Thermalene Co. 
l'nited States Welding Co 
Universal Oxygen Co 


(Oaygoen) 


TORCHES (Oxy-Mydrogen Cutting) 
Air Reduction Sales Co. 

The Bastian-Biessing Co 
Harris Calorific Co. 

Kermo Supply Co. 

Burdett Oxygen Co. 
Davis-Bournunvilie Co 

Federal Brass Works. 

Harris Calorific Co. 
International Oxygen Co 
Kentucky Oxygen-Hydrogen Co 
Prest-O-Lite Co. 

Smith's inventions, Inc. 
Superior Oxy-Acetyiene Machine Ve 
Universal Oxygen Co. 

The Alexander Milburn Co. 
The Imperial Brass Mfg. Co 
Torchweld Equipment Co 
Oxweld Acetylene Co. 

TORCHES (Oxy-Hydrogen Weiding) 
Air Reduction Sales Co. 

The Bastian-Blessing Co. 
Bermo Supply Co. 

Kentucky Oxygen-Hydrogen Co 
Burdett Oxygen Co. 

Buffalo Dental Mfg. Co. 
Davis-Bournonvilie Co 
Federal Brass Works. 
Harris Calorific Co 
International Oxygen Co. 
The imperial Brass Mfg. Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
Prest-O-Lite Co. 

Smith’s Inventions, Inc. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co 

TRUCKS (Cylinder Carriers) 

Air Reduction Sales Co. 
Davis-Burnounville Co. 

The Imperial Brass Mfg Co. 
The Alexander Milburn Co. 
Uxweild Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co 
Universal Oxygen Co. 

The Rastian-Blessing Co 

Air Reduction Sales Co. 
Burdett Oxygen Co. 

VALVES (For Oxygen Cylinders) i 
International Oxygen Co. 
Universa! Oxveen Co 

WELDING APPARATUS 
See also ‘‘Torches.” 

WELDING APPARATUS (Plastic Arc) 
Wilson Welder & Metals Co. 
Wilson Welder & Metals Co. 

WELDING APPARATUS (Electric) 
Electric Arc Welding & Cutting (Co 
General Electric Co. 

Gibb Instrument Co. 
Lincoln Elec. Co. 

National Electric Co. 
Westinghouse Elec. Mfg. Co 

WELDERS’ GLOVES 
Chicago Eye Shield Co. 
International Oxygen Co 
The Imperial Brass Mfg. Co 
F. H. Wheeler Mfg. Co 

WELDERS’ GOGGLES 
Air Reduction Sales Co 
Burdett Oxygen Co. 

The Imperial Brass Mfg. Co 
Chicago Eye Shield Co 
International Oxygen Co 
Torchweld Equipment Co. 

WELDING METALS (Certified) 
Wilson Welder & Metals Co. 

WELDING (Oxygen for) 

The Linde Air Products Co 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
International Oxygen Co 
Universal Oxygen Co 

WELDING RODS AND WIRE 
Atlas Foundry Co. 

Air Reduction Sales Co 
Bierman-Everett Fdy. Co. 
Burdett Oxygen Co. 

Kentucky Oxygen-Hydrogen Co 
The Imperial Brass Mfg. Co 
Federal Tool & Alloy Steel Corp 
International Oxygen Co. 
Oxweld Acetylene Co. 

Page Steel & Wire Co. 
Torchweld Equipment Co 


ALPHABETICAL INDEX TO ADVERTISERS 


A 

Air Reduction Sales Co 49 

Anti-BRorax Compound Co . 

American Flux Co 5 

Alloy Products C: a6 

Atlas Foundry «<« 6 
B 

Bastian-Blessing Co The 34-35 

Rermo Supply Co 4 66 

Bierman-Everett Fdy. Co 2 

Buffalo Dental Mfg. Co a 

Burdett Oxygen Co..... 18 
c 

Canada Carbide Sales Co 14 

Central Steel & Wire Co 

Chicago Eve Shield Co.. 57 

Commercial Acetylene Supply Co..Back Cover 

Cortland Welding on: oe Co ; . 15 
» 

Davis-Bournonville Co... §-16-27 
E 

The Electrolabs Co : _ 9 

Electric Arc Welding & Cutting Co 16-37 
F 

PF. D. FParmum @ Ce... cccccccccccsccse o< & 

Federal Brass Works........-..seseeeeeee 11 

Vederal Tool & Alloy Steel Corp.... 61 
G 

General Electric Co 10 


est Mfg. Co l 
‘neral Welding & Equipment Co 57 
Gia Products Assn 4 
Gibb Instrument Co 1 
M. C. Green 
H 
Harris Calorifie Co 19 
Hydrex Engineering Co 
Hauck Mfg. Co. 
Imperial Brass Mfg. Co 27-5 
International Oxygen Co 65 
Kentucky Oxygen-Hydrogen « s 
K-G Welding & Cutting Co... ‘ieee 
Julius King Optical Co 43 
Linde Air Products Co 20 
Lincoln Electric Co : 24 
Lawrence & Co a 
M 
Metal & Thermit Corp 2” 


Memphis Welding Co 3 
The Alexander Milburn Co. 43 
Morey Flux & Chemical Co rue Go 

61 


Modern Engineering Co 
National Carbon Co...... . 66 
National Gauge Eqpt. Co . & 


National Electric 
Oxweld Acetylene Co 


Page Steel & Wire Co, 

Portland Brazing Machine Works. 

The Prest-O-Lite Co., Inc..... eae 41 
R 


tochester Welding Works........ 


Smith’s Inventions, Inc...........e0- 
Superior Oxy-Acetylene Machine Co 
Sorenson, C 
Southern W elding Mach. Co.... 
8 8 errr ree 
Standard Mfg. Co ae 


The Thermalene Co 


Torchweld Equipment Co.. . Front ¢ 
TTnion Carbide Sales Co 
SC. Oe Gee Ge. ci. scicwagwcns 

D4 3 


United States Wel ling Co 

Universal Oxygen Co... 

Universal Regulator ce... 
w 


Westinghouse Elec. Mfg. Co 
F. H. Wheeler Mfg. Co..... x 
Wm. Wharton, Jr., & Co., Ine 








































THE WELDING ENGINEER 


Union Carbide Sales Company 


New York City, 
42nd St. Building 


Chicago, IIl., 
Peoples Gas Building 


San Francisco, Cal 


Kohl Building 


SOLE DISTRIBUTORS OF 


UNION CARBIDE 


‘“‘World’s Best Quality—Highest Gas Yield” 








Packed in Blue and 
Gray Drums 


“Union Carbide” 


spicuously, 


Contractors’ 


For Oxy-Acetylene Welding Plants 


Flare Lights, Torches and 


Private and Municipal Lighting Plants 


“UNION CARBIDE.” 


is packed in 100-lb. blue and gray drums marked con- 


The following sizes are carried in stock in |00-lb. drums: 


34 x 2 in. 


13 x 2 in. 


—a large size. 


2 x 3 in. 


—an intermediate size. 


x 1/12 in. 


—a medium size. 


Union Carbide in the Generator sizes 


—finely crushed size. 


above listed will be shipped direct to consumers from a 


Union Carbide Sales Co. warehouse at any one of the following points where large stocks are kept 


on hand: 


ALABAMA 
Birmingham—1916 Morris Ave. 
Mobile—16 S. Commerce St. 





Montgomery N. Perry 8t. 
ARIZONA 

Phoenix—42 S. Central Ave. 
ARKANSAS 

Fort Smith—109-123 So. Ninth St 
CALIFORNIA 


Fresno—932 H St. 

Los Angeles—639 Gibbon St. 

Sacramento—1523-31 Front St. 

San Diego—326-336 Fifth St. 

San Francisco—Koh! Building. 
COLORADO 

Denver—Nineteenth and Wazee Sts 
CONNECTICUT 

Hartford—412 Trumbull St 
DISTRICT OF COLUMBIA 

Washington—Maryland Ave. and 9th St 

Ss. W 


FLORIDA 
Jacksonville—515 W. Bay St. 
Tampa—107 Madison St. 
GEORGIA 
Atlanta—Cor. Haynes and Rhodes Sts 
P. O. Box 1594 


Savannah—Ogeechee Canal, South of 
Bay St., P. O. Box 78 
ILLINOIS 
Chicago—Peoples Gas Bldg... Michigan 
Blvd 


Decatur—133-147 W. Williams St. 
East St. Louis— 600 Walnut Ave. 
Peoria—100-110 Edmund 8t. 
Monmouth—124 E. Archer Ave. 
Marion—315 S. Granite St., Box 747 
Quincy—222 S. Eighth St. 
Streator—702 East Elm St 

INDIANA 
Evansville—1601 Tllinois St. 
Fort Wayne—2216 Broadway 
indianapolis—110-112 S. Alabama 8t. 
Terre Haute—921 Wabash Ave. 

IOWA 
Davenport—118 Harrison St 
Des Moines—3rd and Elm Sts 
Dubuane &th and Washington Sts. 
Fort Dodge—10 S. 8th St 
Ottumwa—207-9-11 S. Washington St. 
Sioux City—925 Fourth St., P. O. Box 

398. 


Waterloo—1209 E. 4th St 
KANSAS 

Pittsburg—1C9 W. Third St 

Salina—164 So. 5th St 

Wichita—535-543 West Douglas Ave 
KENTUCKY 

Louisville—126 FE. Main St 

Middleshboro—1701 Cumberland Ave. 
LOUISIANA 

New Orieans—819-21 Julia St. 


We recommend our customers to select from the list, 


MAINE 
Portland—11 Exchange St. 


MARYLAND 


Baltimore—19 E. Lombard St 
Cumberland—1 N. Liberty St. 
Salishury—Opp. Fulton Station 
MASSACHUSETTS 
Boston—(See Cambridge ‘‘A.’’) 
Cambridge—241 Albany St. 
Springfield—Napier St. 
MICHIGAN 
Detroit—Grand River and Lorain Ave. 
Grand Rapids—500 Shawmut Ave., N. W 
Wancock—First National Bank Bldg 
fron Mountain—215 E. A St 
Jackson—172 South Water St 
Muskegon—43 No. Terrace St 
Saginaw—1830 No. Michigan Ave. 
Sault Ste. Marie. 
MINNESOTA 
Minneapolis—334 N. First Sc. 
Virginia—413 Chestnut St 
MISSISSIPPI 
Vieksburg—1312 Washington St 
MISSOURI 
Kansas City—1316-1318 W. Eighth St 
St. Joseph—920 S. Sixth St., Sta. ‘'A.”’ 
St. Louis—(See East St Louis, Ill.) 
NEBRASKA 
Omaha—1007-9-11 Jones St., 
P. O 
NEW JERSEY 
Camden—West and Clinton Sts. 
Jersey City 554-56 Henderson St 
NEW YORK 
Albany—Montgomery and Colonie Sts 


Rinebamton ye Jarvis St 

Buffalo—1336 Genesee St 

(ene va—Exchange St. and Railroad Pl 
Hurleyville. 

Jamuica—11 New York Ave 
Kingston—O'Neil St., near Broadway. 
New York, 


Niagara Falls. 
os eee St. and N 
t. R Tracks 
Utica—135 Hotel St. 
Watertown—438 Court St 
Whitehall—22 Main St. 
NORTH CAROLINA 
Charlotte—Post Office Box 777 
Raleigh—107 Fayetteville St 
Wilmington—Room 16 Masonic Temple 
13 N. Front St. 
NORTH DAKOTA 
Fargo—17 Broadway 
OHIO 
Canton—400 Walnut Ave. S. E 
Cincinnati—¢7 Plum St. 
Cleveiand—601 The Citizens’ Building 


Y..N. & 


obtained. and addreas their orders to “Union Carbide Sales Company” at the distributing 
Please address request for information or special corresvondence to either the New York or Chicago office. 


Union Sta. 


Columbus—330 Dublin Ave. 
Dayton—812-828 E. First St. 
Lima—338 East High St 
Mansfield—-40 West Third St 
Steubenville—324-343 North 7th St. 
Toledo—414 S. Erie St. 
Zanesville—Main and Second Sts. 


OKLAHOMA 


Oklahoma City—27-29 BE. Grand Ave. 
Tulsa—1—i11 No. Boulder St. 


OREGON 


Portiland—Fifteenth and Hoyt 8ts. 


PENNSYLVANIA 


Beaver—359 Beaver St. 

Du Bois—Webber Ave. and Franklin St 
Eerie—1426 Chestnut St. 

E, Greensburg—Clark and George 8t. 
Harrisburg—627 Walnut St. 


Johnstown—Messenger St. & B. & O 
R. R 
Pittsburgh—1202 Chamber of. Com- 


merce Building. 
Pottsville—Railroad and Sanderson Sts 
Scranton—Penn Ave. and Vine St. 
Shamokin—5th and Walnut Sts. 
Williamsport—Canal and Court Sta. 
SOUTH CAROLINA 
Charleston—No. 3 Liberty St. 
rFENNESSEE 
Chattanooga—627 
Bidg 
Knoxville—426 West Depot Ave. 
Memphis—671 South Main St. 
Nash ville—105-107-109 Broadway. 


Volunteer State Ins. 


TEXAS 
Dallas—802-810 Cadiz St. 
El Paso—900 E. Overland St. 


Houston—RFaker and Cedar Sts., Box 746. 
San Antonio—Cor. Leal and N. Salado 


Sts 
Waco—13th and Mary Sts. 
UTAH 
Salt Lake City—118 W. Secona South St 
VIRGINIA 


Lynchburg—1324 Commerce St. 
Norfolk—513 Front St. 
Richmond—18th and Cary Sts. 
WEST VIRGINIA 
Bluefield—195 Roanoke St 
Charleston—Broad St. and K. & M. R. R. 
Fairmont—"A" Street 
Huntington—820 3rd Avenue. 
WASHINGTON 
Seattle—1103 First Ave 
spokane 11 Railroad Avenue 
Waist ONSEN 
Ia Crosse—Front and King Streets. 
Madison—413-19 Williamson Street. 
Milwaukee—120-134 Jefferson St. 


the city from which the quickest delivery and lowest freight rate can be 
point selected accompanied by remittance. 


a RR 
RN 
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Each Year 


finds a greater number of manufac- 
turers specifying U. S. gauges—in 
every line. 


The reason is unequaled quality and 
durability—due to springs being tem- 
pered by special U. S. processes and 


other patented features. 








Special attention is called to the solid 
metal wall between the internal mech- 
anism and the recording dial. This 
patented device saves the glass front 
from being broken in the event .of an 
explosion and prevents injury from 
flying glass. 





\sk for Catalogue 72. 


ws, United States Gauge Co. 
pa 67 Wall Street, New York 


Chicago Boston Detroit Philadelphia New Orleans San Francisco Montreal 





























Special Offer in Welding Rods 


During the month of November we will accept and make immediate shipment 
of orders of 100 Ibs. and over of any specified thickness as listed below or an 
assortment of not less than 100 Ibs. of various kinds at the following ton-lot 


prices: 

K-O CAST IRON RODS, 24 inches long, 3/16” diam. _ .$0.11Y, p. lb. 
K-O CAST IRON RODS, 24 inches long, 1/4” diam. : cove, p. lb. 
K-O CAST IRON RODS, 24 inches long, 5/16”, 3/8”, 1/2” .09  p. Ib. 
ARMCO IRON RODS, 99.84% pure, 36” long, 1/8” diam. . oem BD. 
ARMCO IRON RODS, 99.84% pure, 36” long, 3/16”, 1/4”, 5/16” 124 p. |b. 
Tobin BRONZE, drawn, 36” long, 1/8” and 3/16” .60  p. lb. 
Tobin BRONZE, drawn, 36” long, 1/4” 50 wp. kh. 
K-O CAST ALUMINUM RODS, 1/4” and 5/16” ae ae 


F. O. B. Louisville, Ky. 
We guarantee these welding rods to be of the highest quality or you have the 
privilege to return same to us and money will be refunded. 
\We carry the largest stock of welding supplies and accessories, such as weld- 
ing rods, fluxes, goggles, Asbestos wearing apparel, preheating torches of all 
descriptions, Acetylene generators, Oxygen manifolds, Welding tables, etc., 
at lowest prices, 


Write to our Supply Department for complete price list. 


KENTUCKY OXYGEN - HYDROGEN COMPANY 


INCORPORA CE 


D 
MANUFACTURERS - OXYCEN ano HYDROCEN 
CUTTING and WELDING APPARATUS and SUPPLIES 


LOUISVILLE, KY. 
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gy Control Your Supply of 
Oxygen and Hydrogen 


The efficiency of your welding plant 
. is always dependent upon a constant 
_ and sure supply of Oxygen. You can 
_not afford to hold up important work 
_ because of a shortage of gas. 


Electrolabs apparatus assures a con- 
aa «stant and sure supply of pure Oxygen 
mens “eareepameens ~ and Hydrogen for cutting and weld- 
ing. Both gases cost less than half the cost of Oxygen in Cylinders. 

Electrolabs Plants are in successful operation all over this Continent, 
both large and small installations. There is an Electrolabs Plant of just 
the capacity you need. 


Consult with us about your needs. We are glad to furnish informa- 
tion to welders. 


Liectrolabs 


AFAR LTO aA Mom ey: | 
ee nee os AS SOT General Office and Works: Under the Technical Supervision of the 
2f2s P icO 


Morris Bldg... Merchants’ Exch. Bldg., 2635 Penn Avenue, Electrolytic Oxy-Hydrogen Laboratories, 
Philadelphia, Pa. San Francisco, Calif. Pittsburgh, Pa, Inc. 


The Electrolabs Company 


15 Williams Street, New York, N. Y. 
























Save 2 Hours 
Every Day 


No. 8-G for Natural Gas, $6.50 





Preheating Blowpipes 


The two most essential points in welding 
are: 
FIRST: The use of a proper sized oxy 
acetylene flame. 
SECOND: The saving of gas by preheat- 
ing your work for the oxy-acetylene flame. & % 


The first is under your control in the use 
of the oxy-acetylene apparatus you have 


selected. 
Th d, we can aid y in b ly- 
dane ecg apt Saat WELDERS MOULDING COMPOUND 
poses. 
We manufacture blowpipes for use with 7 
Coal Gas, Natural Gas, Gasoline Gas and W ill do this Sy A post card 
Acetylene Gas, with Air Blast. ; : 
Our catalog “B. X."" free for the asking, will bring particulars ai 
contains full description and prices. WANT . 
ONE? 
UNITED STATES WELDING CO. 
Buffalo Dental Manufacturing Co. soma | 
Minneapolis Minnesota. 


Buffalo, N. Y., U.S. A. 
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Specialized industrial training eliminates mistakes 
that are costly in time and material. 

















Free School 
for Arc Welders 





General 


HE above illustration shows two views 
taken in the General Electric Company 
arc welding school at Schenectady, where 
courses are given in the following work. 
Course 1: Repairs to steel castings. 
Course 2: Repairs to iron castings. 
Course 3: Repairs to steel plates and tanks. 
Course 4: Recovery of broken taps and 
drills from castings. 
Course 5: Welding of high-speed steel to 
low-carbon steel. 
Course 6° Weldingandcutting bycarbonarc. 


In from six to eight weeks men who have 
had no arc welding experience become effi- 


cient welders at the General Electric Com- 
pany school in Schenectady. 


Each student’s record is kept and wil) be 
mailed on request to employer sending him 
to school. 


This training is necessary as, unless oper- 
ator holds a steady arc of uniform lengtu., 
“cold welds” will be formed which will 
readily break open when subjected to a 
strain. 


Dozens of prominent firms and departments 
of the U. S. Government availed themselves 
of the opportunity to have their men receive 
this exceptional training. 


Instruction is free cf charge to employees of 
those purchasing G-F arc welding equipment. 


Send for Bulletin No. 48953 on Our Arc Welding School 





General Office C 
Oo 








Schenectady, N.Y 
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Master ‘Welders 





Swift's 


Federal” Regulators _ Pure Oxygen 


“A Reputation 
Imposes an Obligation” 


Swift Oxygen must pass 
the most rigid tests 
—must never vary 
fromits highquality 
standard. 


Swift Oxygen is produc: 
ed in the largest 
electrolytic plant 

; in the U.S. A.—in 

For Oxygen, Acetylene and , ample quantities to 
Hydrogen Gases j render unequalled 


Here’s the Reason Why: service to our 
¢ 5S etaert Regulators are customers. 


made of the very best mate- 





The use of Swift Oxygen in 
your plant will aid you in 
raising the standard ofthe 


rials by expert mechanics for ex- 
pert welders who know the value 
of and appreciate absolutely de- 


pendable Regulators. work of your operators. 


They are passed by the Nation- 
al Board of Underwriters and their 
safety features make accidents to 
operators practically impossible. 


FEDERAL BRASS WORKS 


31st St. and Kedzie Ave. CHICAGO 


The Name is Your Guarantee 





Swift & Company, 


Oxygen Department 


Union Stock Yards Chicago, III, 
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electric are,} 
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When ian Up wi 


the electric irc 
the new surface 


we isthe Can ‘Ss ave 
raterol | A Quarter Million Annually 
From the Scrap Pile - 


“This is the first opportunity we have had in three years to give arc weld- 
ing the attention it deserves,’ said a prominent Pittsburgh steel man. 


We are anxious, now, to push it to the limit, because we want to get every 
department on the most efficient working basis. 


















“We haven't been able to get men during the war, but now we expect to organ- 
ize a welding department, as a branch of the electrical department. 
“This department will be in charge of a good man, whose duty it will be to build up 
a well-trained welding force. It will be his duty to get the maximum good out of 
welding, and | know it can be carried much farther than it 
has because we have been limited by lack of time and a 








ZEB 






g ‘Yeu snr" . small force 
Y 7 expect good rot ‘Tl am sure the annual saving would exceed 








froma welder that the auarter million mark.”’ 
Y doce not provide _ The 42-inch roll shown above, was repaired at 


iff Y trifling expense in time and material. It would 
Mf} CONSTANT HEAT \\ have cost more than $4000 to replace this roll. 
/ AT THE ARC \ 


The broad experience of Westinghouse En- 











A good weld is absolutel ||| gineers is available to all who desire to give 
| \\ dependent ona constan HII arc welding the careful consideration it ae- 
\ even Flow of metal. This,in_ //// serves today. 


\ turn,is dependent on con- /// 

\ stant heat at the Arc. 

YW 4sk our Engineers about it. 
X 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 


Yj Sales Offices in All Large American Cities 
ve 


stinghotise 


This advertisement appears in the November, 1919, issue of The Welding Engineer 


LY 
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THE WIEDERWAX. PREHEATER 


Works Wonders For 


Showing A Panel Heater Just Being Finished 


Welders 


Very few welders care 
to do this class of work on 
account of the uncertainty 
of getting a successful job. 


A Wiederwax Preheater 
makes it possible to get 
100‘. efficiency on this 
class of work. 


It makes the welding of 
these large flat castings as 
simple and sure as_ small 
ones. 


Besides, there is more 
money in such work when 
success is assured. 


HOW MONEY AND TIME WAS SAVED 


This heater section was preheated in 30 minutes. It was covered with pieces of 20 gauge 


sheet iron, and was as hot on top as on the bottom. 


The cost of gas was only one-fourth of what would have been the cost of charcoal. 


The saving in the welder's time amounted to two hours. 


There is no danger in cracking this kind of casting when preheated on a Wiederwax. 


After it was welded it did not have to be buried to cool. 


After welding was finished it was re-covered with the sheet iron, the gas burners turned 


off, and left on top of the preheater to cool. 


The large bed of refractory material being red hot, it retained the heat for several hours. 


Thus the casting cooled very slowly and evenly, making the contraction also slow and even. 


What is true of this also applies to any other class of work where 


»reheating is rec vired. 
I 1 


Remember: There is no cracking of castings either in preheating or cooling on a Wiederwax. 


Write for free booklet Department X. 


GEIST MANUFACTURING CO. 


2001 Atlantic Ave. 
ATLANTIC CITY, N. J. 

















‘More 
Gas per 
Pound” 
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CARBIDE SIZES 
Medium 3%x2 
Small 2"x 4 
Nut 1%* 


1000 |b > 100]b 
and 25|b Drums 
10 lb 5b. 2Jb 1 1b. 
Tins 
gd 2014-2024 Second 


ve 


AV 
CALIFORNIA 


Oakland, see San Francisco 
San Francisco 427 Rialto 
Ridg 
ILLINOIS 
Belleville, Martha & Clemens 
Aves, 


Renton 


Chicago, 549 McCormick Bldg 


LOUISIANA 
New Orleans. 
MARYLAND 
Baltimore, 115 E. Lombard St 
Emitsburg. 
MASSACHUSETTS 
3oston, 47 Oliver St. 
MICHIGAN 
Detroit, 343 Bellevue Ave, 
Grand Rapid 157 Hawthorne 
St 
Saginaw, Thompson & Frank 
lin Sts 
MINNESOTA 
Duluth, Third Ave E. & 
Michigan St 
Minneapolis 
MISSOURI 
Joplin, opposite Postoffice. 
NEW JERSEY 
Paterson, 61 Washington 
St. 
NEW YORK 
Buffalo, Seneca & Hamburg 





Cortland, 41 E St 
Malone, 32-34 W. Main St. 





Middleto 28 W Main St 
New York City, 30 Church St 
Roscoe 
Springville 
Trumansburg 5 Main S¢, 
Valley Stream 

OHIO 
Sarton 


Canton, 


Clevelanc 


372 Dueber Ave 
Lakeside Ave 





Barnesboro, Philadelphia Ave 


Clearfield 
Clymer. 
Dagus Mines 
Hastings. 
Indiana 
Johnstown 
Kittanning 
Latrobe 
Meyersdale 
New Bethlehem 
Philadelphia 
Phillipsburg, 422 N. Front 5 
Pittsburgh, 1222 F 

Bank Bldg. 
Pottsville, Ce 

Sts 
Reynoldsvills 
Saltsburg 
Scranton 
South Fork 
St sJenedict 
Twin Rocks 
Wilkesbarre 


Wilpen. 
RHODE ISLAND 
Providens 546 Charles St 


TENNESSEE 

Knoxville, 761 Asylum Ave 
TEXAS 

El Paso, 323 S. Santa Fe S 


Ft. Worth, 415 Throckmorto 


St 
UTAH 
Salt Lake City, 121 W 
South St. 
VF RMONT 
Burlington, Park Ave 


Springfield, 812-814 E. Adams Dillonvale St. Johnsburg 
st Ne ille VIRGINIA 
INDIANA I y Richmond, 1319 E. Main St 
( nton S: WEST VIRGINTA 
Rochester To . 928 G e St Charleston, 821 Virginia St 
Terre Haute, 1 N. Eighth St gton ¢ H Clarksburg, €03 Goff Bldg 
IOWA i Huntington, 1023 Third Av 
Albia Tellstor Matewan. 
Centerville OKLAHOMA Morgantown. 
Knoxville. Commerce Mullins 
KENTUCKY PENNSYLVANIA Northfork 
Peover Creek. Altoona 47 19th St Wheeling 











CANADA CARBIDE SALES CO. 


30 CHURCH ST. NEWYORK 


RPORA 
WORKS 


SHAWINIGAN FALLS, Quréeec 549 McCORMICK BLDG. CHICAGO fy 


“we Sa : 
= cj ay -& 
2": Fayre. 
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We Can Save You Money 


ON 


GAS AND OXYGEN 


USE 


WELD-A-CAST 
FLUXES 


“W/eld-a-cast”’ is a scientific combination of chemicals, 
that causes the metal to melt rapidly, shortening the oper- 


ation, thus economizing in time, gas and oxygen. 


“Weld-a-cast” adheres readily to the hot welding rod 
which picks up just enough and none is wasted; it does 
not blow away but melts at once; it eliminates blow holes 
and leaves the metal soft. 


Write For Free Samples 


CortTLANnp WE tpinc Compounp Co. 
CORTLAND, N., Y. 
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Will YouBenefit From Others Experience? 


If a user of electric arc cutting 
and welding equipment you can 
easily acquire that benefit by or- 
dering “‘Newarc”’ cables for your 
future needs. 





“‘Newarc”’ Cables 
are extra flexible, 
positively do not absorb moisture, 
unusually wear resisting 


Will outlast all other cables in service. 
The tough rubber cover serves as both insulation and outer protection. There is no inferior 


rubber insulation or exterior cotton braids to rot and fray out. Expensive and annoying tape 
repairs are practically eliminated. 


Order a length now and gain first hand proof of these statements. 


Immediate shipments from stock. Samples furnished upon request. 


Electric Arc Cutting and Welding Co. 


222 Halsey Street Newark, N. J. 

















Fluxes That Flux 


Aluminum Welding 


is dificult, in many cases impossible, with- 
out the aid of the correct flux. 






\ Welding Fluxes 
ssh / ] Y “a —_ = = 

Deebee Aluminum Powder 
for Cast and Plate Aluminum and 


: ®y 'F \tPaystoUse 
— Only the Best 


Better and stronger welds are more easily and 
more quickly made with Anti-Borax Welding 
Fluxes. That’s real economy. 


Napolitan Flux 


for Sheet Aluminum 


Have been developed and are manufactured 
in the Davis-Bournonville laboratories. 










These fluxes immediately dissolve the 
aluminum oxide, permitting the metal to 
unite, and contain no chemicals that will in- 
jure the weld. 


For Cast Iron, Brass, Bronze, 
Malleable Iron, Steel, Cast 
and Sheet Aluminum. 











Anti-Borax Fluxes are scientific preparations 
which weld at lower heat, leave no scale, cleanse 
the molten metal, assist fusion and improve the 
quality of your work. 


Anti-Borax Fluxes are the best that money can 
buy, yet they cost no more—usually less than in 
ferior brands. 


Guaranteed to give perfect satisfaction or your 
money refunded. 


WRITE FOR PRICE LIST AND SAMPLE. 


Write for sample 


geome AND CU 


APP US4 
Wis CARA ow 


Davis-Bournonville Company 
General Office and Factory 


beocuy Cite, Uh. 3. Anti-Borax Compound Company 


Fr. WAYNE, INDIANA 
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One of the Housings, Shears 
innumerable instances Crankehafts 
wherein 


Roll and Pinion Necks 
Roll and Pinion Rods 


Locomotive Frames 


THERMIT 
WELDING 


Drop Forge Equip- 


proved to be the only ment 


dependable method 
for repairing heavy 
steel sections, such as 


and 





Other Large Parts 





i 

ies The illustration shows a successful Thermit weld recently made on a 
| cast-iron shear housing for the Independent Bridge Company, Pitts- 
tes burgh, Pa., after a failure in attempting to weld the break by a brazing 
process. ° 

Mw The brazing process had consumed about three weeks in executing the 
‘=| weld. The shear was then installed, but it ran only a few hours when 
S the housing broke again, through the portion brazed. It was then decided 
iw to repair the break by the Thermit process, which required only two 








iia 


eight-hour days, an additional half-day having been taken for itn 
the mold. 


The housing was quickly replaced in operation, as sound, if not 
sounder than ever and, at last reports, was back at its heavy work in 
cutting corners out of plates about 3 in. thick and 3 in. square. 


Remember that the only true test of a weld is the service test. The 





welding of a spare section proves nothing until that section has been in- 
stalled and in operation for some time. Thousands of service tests have 
proved beyond question that Thermit welding 1s the only reliable method 


for repairing the heavy sections. 


Send for Pamphlet 1779 


METAL & THERMIT CORPORATION 
120 Broadway, New York 


“* 329-333 Folsom Street, San Francisco 15 Emily Street, Toronto, Canada a 
7300 So. Chicago Avenue, Chicago, Ill. 1427-1429 Western Ave., Pittsburgh, P ae 


Factories located at Chrome, N. J., Wyandotte, Mich., East Chicago, Ind., Jersey City, N. J. 

















FDIPIDI II iibibiich 


@ 


DIDDDIID 

















THE WELDING ENGINEER 


BURDETT OXYGEN COMPANY 


AND ASSOCIATED COMPANIES 


ELECTROLYTIC OXYGEN and 
HYDROGEN~ 99/2 % Pure 


Service/rom the following’ 
BURDETT PLANTS 





Seattle, Wash. Detroit, Michigan 






Los Angeles, Cal. Logansport, Ind. 
Oakland, California Chattanooga, Tenn. 
Salt Lake City, Utah Cincinnati, Ohio 
Denver, Colorado Pittsburgh, Pa. 
Oklahoma City, Oklahoma Chester, Pa. 
Fort Worth, Texas Norristown, Pa. 
St. Louis, Mo. Cleveland, Ohio 
Chicago, Illinois 
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THE WELDING ENGINEER 





‘‘We guarantee to weld up your work at twice the speed and at one 


half the cost or you may return our welder for full credit.”’ 
This was the proposition we made one manufacturer. 


We made good—he kept the veabdex. 


ws o<~s 


EUS 


A.C. ARC WELDER 


Let us know what you are welding, and we might be able to make you a 





proposition which business judgment may force you to accept. 


GIBB INSTRUMENT COMPANY 


Factory and Offices: 348 Palmer Ave. E.,. DETROIT, MICH. 

















Something New 


Equipment for Welders 
for All Purposes 





Welder’s Moulding Compound 


’ Every Oxy-Acetylene and Electric Arc welder has un 
CUTTING TORCHES which use any doubtedly felt the demand for a fire resisting compound 
which could be moulded into any desired shape. When 
building up metal around holes in castings, and where 
welding is necessary thru a machined part, such as a bear- 
INJECTOR TYPE WELDING ing, much time and machining can be saved in addition to 
7 making a neater appearing job by employing such a com- 
TORCHES pound. Carbon blocks and rods have their field, but it is 
very limited “Welder’s Moulding Compound” can not only 
" be used wherever carbon has been, but it has a much wider 
EQUAL TYPE WELDING field. Moulds can be made for any missing lugs or parts 
TORCHES and new ones cast that have all the appearance of having 
been machined Aluminum parts may be “backed-up” pre- 

venting the collapse of the metal when heating. 
REGULATORS THAT REGULATE For aligning broken sections,.whether large or small, 
the usual shimming process may be forgotten and much 
time saved by using this compound as a cushion for the 


TORCHES MADE SPECIAL FOR work It can be used in hundreds of different ways, over 


‘ and over again—it don’t wear out. The wide awake welder 
GAS MANUFACTURERS will appreciate its true worth 


5 lb Boxes with directions for use 2.50 


preheating gas. 


Manufactured only by 


The Harris Calorific Co. United States 
PIONEERS 


Cleveland, Ohio Welding Company, Inc. 


Minneapolis, Minnesota, U.S. A. 
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APCo You always know 
O that the contents of each 
Linde Oxygen Cylinder 


are up to the 


Linde Standard of Purity 











ey 
fy," 
a Vast 
Y means of careful checking aiitt 
every few minutes during pro- REA 
duction, the purity of Linde seeebaal iy) 


WRB bAL LS * 
4 ‘ > AY al > 
“SSA ae 


LIN DE Oxygen is kept not only high, RE 
0). OE FI . but uniformly so. = ® vin a ue | 





ey abe . 
Any production below the Linde asi 
Standard of Purity is discharged into 
the air. 


Hence Linde Oxygen is depended 
upon by thousands of users to produce 
satisfactory results with the highest 
economy. 


The expense of this extreme refine- 
ment is spread over such a large 
volume that no individual user bears 
a discernible portion of it. 

Whether for I cylinder or 1000 we'll 
fill your orders immediately — there 


are 65 Linde Distributing Stations 
covering the United States. 
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AU olsm Mrele(smaviamascerelelenmeeagnercbenys 
Largest Producer of Oxygen TemdeCmadeyale: 


1 @ ls 8-1) ae PAE bas KOHL BUILDING 
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believed desirable to have a 









esumé made. The major part 
survey was made by C. V 
then lieutenant) during the 
of May, June and July 
iformation was obtained from 
ulable sources and there are 










to be minor discrepancies 
ble. All manufacturers and 
f the process in France freely 
1 every facility for the su 
Messrs. Granjon and Rosem 





inxious, as always, to further 


the 





use of welding and close 





tion in welding matters of the 


States 





and Irance were of 





able assistance. 





idea of the 


the 


best general 
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f use of 





oxy-acetylene 





be gained from a 
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con- 
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ition of and 
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ne) facilities and it 





producing 








posed to take up this phase first. 
Oxygen 








production of oxygen, that 
ressed into cylinders only, was, 
+ before the outbreak of the 
the rate of 140,000,000 cubic 





per year with practically the en- 








mount produced by the liquefac- 





nd separation of During 


1917 


air. 


the 














irs 1916 





and greatest 














































































































By Major Paul 






\ the last act of the organization that | indled= tl 
‘ rement and distribution of non-toxic gases for tl 
lrance, a tinal investigation was made of the ge 

of the oxy-acetylene industry in | ce Nat 

ing out the functions of the non-toxic gas organi 
formation was obtained on the conditions existing 


Pleiss® 








se in production took place and at the end of 1917 
ted at the rate of 255,000,000 cubic feet per year, of w 
cent was produced by separation of the air and th 
16 per cent) by electrolysis of water. The pri tie 
was but slightly increased during 191s, the product 
e armistice was approximately at the rate of 275,000 
et per year, divided, 85 per cent by separation of a1 
cent by electrolysis. The greater part of the product 
es added after 1915 were devoted to the productior 
ns and as a consequence after the armistice the « 
dropped from the rate of 260,000,000 cubic feet 
December to 160,000,000 in April. <All of the m 
rs believe that as soon as industrial conditions in It 
lized, the production will surpass the maximum re 


rgest produ th three plants in Paris, and one 
Soanne The capacity of these plants is about per 
cent of the otal { oduced lrance. electrolytic 
yrocess is used ii t d the hydrogen production was 
isposed to \merican army acronautic 
purposes. Because t ( “oxygen during 1916 and 
1917 and the ¢ of 1 ng the demand due cylinder 
shortag Dr. Jaube lof this company, designed a small 
i liquefact plant lat at the works « user. Uy 
to the present t xty of such installations have been 
vade in ir e.4 Ita Spal In capacity Vary 
map t cu. ft. to 2,500 cu. ft. The 
gen product | cent pure mn 
tallati made ! t « 1 compan rance the 
Vverage ff | t een 9 nt The 


and €C 


OXY-ACETYLENE 


DUSTRY tm FRANCE 





V. 


company 


per cent of 


ants are located 


cities in Krance: 
Belfort), Lille, 
Nantes, Paris 
suburb of Paris), 


and St. Etienne 


With 


district, the 


the 


plants located in all of the industrial 
centers of France. During the war 
this company was not only active in 
the production of oxygen nitro 
gen, but produced acetylene, hydrogen, 
chlorine, caustic soda and other chem 
als The capital of the company Is 
5,000,000 frances and a tlout 
shing condition 

LO) lithe C mpal second 


produced 
the total 
war it supplied from 70 to 


in 


Audincourt 
Lyon, 


exception 


oxygen 


al The success attained by the oxy-acetvlene 

the war has demonstrated many uses that 
1 for pea time industrial production. 

\ir Comp (L’Air Liquide) with main office 

gest producer of oxygen in France. The 

for efac nd separation of eX 

s sed Nine plants are now 

erated by this company, plant 

at Lille was operated by the Germans 

dur r occupancy that city. 

ree new plants were installed dur 

ing the war and the capacity all 

plant \ augmented. aris 

plat Tor example, increased 

over 350 per cent during the period of 

the wat Normally, before the war, 


wo 


used, 


per cent of the total consumption. 
following 
(near 
Marseille, 
( Boulogne-sur-Seine, 
Pont-Ste-Maxence 
(near Lyon). 

Bordeaux 
Liquid Air Company has 


an 
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£ it understood that Dr Jaubert 
ent duce h process into the United 
yutl iT nol {ompal Vvitl plants at Bordeaux and 
produ about 9 to 1 r cent of the total oxygen 
I col a quite closely affiliated with 
t I pr ; ition of air is used 

id rd t pe the Linde sys n has plants 
A . ervillier nd | | company pro 

( i wt ¢ | total « ygen pr mluctis 
dQ ( \ () d Nitrogen Company 
t] t ( t Montluc produced about 3 to 5 per 
the 1 produces \ moditied Claude system 

( rect cat colum: used 
() rancatse ch Oxhydric Company) has a 
t $3 to 4 per cent ot the total oxygen 
duces he electrolytic process 1s used exclusively in plants 
’ t imart d Villeurbanne 
Oxygen Purity 
WI ictual test vere made of oxygen purity some 
re Wel Obltamed trom user who had made tests, the 
urity averaged Ie than 97 per cent for hquid air oxygen 
ipproximatel per cent for electrolytic oxygen. One 
claimed that 94 per cent was the average for liquid air 
(JN el 


Price of Oxygen 


Betore the war the price was approximately 9/10c¢ per cubic 


foot at the factory, the user supplying the cylinders. During 


the war the price was raised to from lc to 1'4c per cubic foot 


at the factory. It is believed that the price will be stabilized 


at the later figure. Considering that the users for the greater 
part own their own cylinders and pay transportation costs the 
price higher in Irance than in this country. 


Oxygen Cylinders 
Many different sizes of cylinders are in use but the 235 cu. ft. 


size (7 cubic meters) is preferred and supplied in the largest 
quantities, Its height is 63 in., diameter 10 in., weight 165 Ibs. 
with a wall thickness of about .3 in. The standard charging 


pressure is 2130 Ibs. per 
#267 Ibs. per 


square inch and the test pressure is 


square inch. By governmental regulation, the 
maximum allowed charging pressur« 
844 Ibs 


two years to one 


for oxygen, hydrogen and 


nitrogen is per square inch and all cylinders must be 


tested every and one half times the charging 


pressure The cylinder manufacturers however usually test 


$267 Ibs. 


standard 200 cu. ft. 


cylinders initially at twice the charging pressure or 


per square inch. Some of the U. S. size 
cylinders are in service but the users prefer the larger size 


cylinder in spite of its disadvantages. Grey is the standard 


color for oxygen cylinders but 


ipplied Isv decree of the 


during the war very little paint 


was Ministre of Railways, all cylin- 


ders shipped must have a base flange to prevent rolling 


transit 
Cylinder Turn-over 


sefore the war the average cylinder turn-over was seven 


times per year, during the war, due to the extreme scarcity of 


cylinders this rate was raised. The Liquid Air Company had 
in average cylinder turn-over of 100 times per year and most 
if the other companies averaged nearly as high. The manu- 
facturers believe that this rate of turn-over can be maintained 
lurt peace ti 


Cylinder Valves 


e most widely used types of valves are the Draeger and 
litan, both with forged bronze body and iron handwheel. 

\ star d female outle . sed which has a diameter of 
No satety ent pt dl lfrench valves and in spite of 
this ther no record in explosion of an oxygen cylinder. 
Because of the shortage of bronze, attempts were made, prin- 
cipally in Germany, to use steel for oxygen valves but they 
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were t successful due to the rusting of the valve | 
excessive leakage. The prices for valves corres} 
losel to the prices prevailing in the United States 
protecting caps are used on all cylinders. 
Acetylene 
e of dissolved acetylene in France is not 
th nited States. It is estimated that the cor 
ng the peak period of 1918 was not more than at 
ft 30,000,000 cubic feet per year. Approximately 


ubic feet of acetylene per year was generated by the 
extreme difficulty of securing a supply of cylinders 
eld back the development of the use of dissolved acet 


vith the oxy-acetylene process. 


Dissolved Acetylene 


Practically the Liquid Air Company through its 


tories and ownership or control of subsidiary compani 


] 


monopoly of the supply of dissolved acetylene. 17 


located at Paris, Champigny, LeHavre, Lille, Lyon, 
St. Nazaire, Marseille, 


or controlled by the Liquid Air Company. The pri 


\udincourt Liege (Belgium 


these plants embraces approximately 85 to 95 per cent 
total production facilities in France. 

In practically all of the Liquid Air Company plant 
ple hand feed low pressure acetylene generator is use 
generator is equipped with a rising bell gasholder to ¢ 
flexibility and excessive pressure cd 


eration prevent 


within the generator. All sizes of carbide can be 


intervals, calculated to keep the bell of the generator 
sonable height, carbide is shoveled into the generator 
The water capacity of the generator 1s 


at a time. 


cu. ft. or 230 gallons. Catalysol is used as the purify 
L’Oxylithe Company has plants for filling acetylene 
and St. 


are about 7 per cent of the total of France. 


at Paris, Roanne Etienne. Their productio1 

Societe des Appareils Magondeaux has one plant lo« 
suburb of Paris with a production capacity of about 5 pé 
France. A 
used with Heratol as the purfying agent for the the 


of the total production in handfeed gener 


Two 210 cu. ft. per hour Thiron compressors are used 
pagnie Generale d’Acetylene installed an acetylene compr 
1914 at Paris. 
the t 


This company’s primary object is th 


station in La Corneuve, a suburb of 


has a production facility of say 2 per cent of 
duction in France. 
tation of the Dalen patents (A. G. A.) for signal ligh 
automatic 
The 


out with three Dalen compressors with a compression 


and train lights. Two Dalen generators 


for the generation of acetylene. compression 1s 


each of 359 cu. ft. per hour. Heratol is used as the pu 


agent for acetylene. 
Price of Dissolved Acetylene 


The general price of dissolved acetylene during the w 


from $36.40 to $44.80 per 1000 cubic feet, based on 


say $80.00 per metric ton. The opinion of the acetyl 





is that with a lowering of the price of carbide from 
during the war a corresponding reduction will be mad 


price of dissolved acetylene. It is expected that carbid 


will be dec reased to from $50.00 to $60.00 per metri 


from $28.99 


the price of dissolved acetylene will be 


per thousand cubic feet. As in the case of 


pressed oxygen, the user of dissolved acetylene r¢ 


+h 


part owns his cylinder requirements and also bears 


transportation. The price may therefore be considered 


slightly in excess of the prices prevailing in the Unit 


The manufacturers of dissolved acetylene feel that th 
be a large increase in the demand as soon as sufficient « 


can be procured. Conditions favor a wider use of 


acetylene, the distances for transportation are muc 
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United States and medium pressure generators can not 
in France. 
Purity 
pite of the lower quality of the carbide supplied during 
the purity of the acetylene was equal to that supplied 
rs in the United States. The purity was maintained by 
inufacturers by great care in the use of purification ma 
Acetylene Cylinders 
re the war the manufacturers of dissolved acetylene wert 
ted, by Governmental decree, from filling cvlinders to a 


re greater than 142. 2 Ibs. per square inch (10 Kgs. per 


centimeter). During the war the limit was offi 


to 170 Ibs. per sq. in. but generally cylinders were filled 


Ibs. per sq. in. It is expected that the French Gover 
will shortly officially permit cylinders to be filled t 

er sq. in. (15 Kgs. per sq. cm.). 

re are no restrictions as to the methods of manufacture of 
ers except that the completed cylinders must stand a hy 
c test pressure of 853. Ibs. per sq. in (60 kgs. per sq. cm.) 
is prescribed and witnessed by the Government 
all cylinders have the top, bottom and 


ed by the oxy-acetylene process. 


lengthwise seam 
They are filled with the 
is mass through the valve opening. The Government con- 
ed tests must be repeated every five years on each cylin 


\ hydraulic test is required and the manufacturers are 


pting to have the regulations changed to a test every ten 
s that 


may be carried out with gas pressure instead of 


iulic pressure. The hydraulic test is opposed by the manu- 
rers who use the concrete-like filler because it means tak 
ut the porous mass which is of course difficult without de 
ving the cylinder. 
ere are no governmental restrictions regarding the use of 
or copper in acetylene valves but Paris and most of the 
er municipalities have prohibited its use for this purpose 
irlous sized cylinders are used in France, ranging in capac 
trom 70 to 250 cu. ft. of gas capacity The size pre 


red is one containing 141.2 cu. ft. of dissolved acetylene 


u. m.) at 213 Ibs. per sq. in pressure. Most of the new 


lers being put into service are of this size 
Cylinderr Prices 
luring the war the prices paid by the A. E. F. for the 
cu ft. cylinder averaged about $90.00 each 
complete cylinder with porous mass and the initial charge 
acetylene. 
Acetylene Cylinder Valves 


iron valve is used that resembles the type of valve used 


the United States for medicinal oxide 


oxygen and nitrous 


ders There is no threaded outlet connection but a yoke 
screw is used to hold the regulator connection in _ place 
valves are not equipped with a safety blow off nor are 


le plugs used on the cylinder. 


Porous Mass for Acetylene Cylinder 


€ various manufacturers of acetylene cylinders use differ 


porous masses for their cylinders. 


solely the hard, long-baked, 


introduced into the cylinder 


he Liquid Air Company, uses 
rete-like porous mass that is 
Kieselguhr, zinc oxide, zinc chlo 


The 


Dalen material used by the Compagnie Generale d’Acetylene 


thick paste composed of 


and fibrous asbestos. material is very 


by the Commercial Acetylene Company in the United 
tes. The material is put into the cylinder through the 
opening by hand, women being employed for this work 
le being filled with this mass the cylinders are bumped for 
t to twelve hours by an automatic 4-inch drop that 
cylinders at a time. This bumping of the cylinder « Q 
g insures all of the material settling into a compact mass 
ut open spaces. The filled cylinders are baked for from 
to eight weeks in a coal tired dryer at a temperature 
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t ut 550° de : t emperature is gradually raised 
Tt ? < t aqurit ? \\ € 1] er1od 
he purest tone obt e is used as a solvent in the 
completed cy it 1s troduced into the cylinder under air 
pressure up to 280 Ibs. per sq. in. The air pressure is varied 
depending upon how readily the acetone is taken by the porous 
mass 
lor charging the cylinders with acetylene, Thiron compress 
s are used, the cy lers are charged in an upright position 
ich cylinder is weighed each time it is returned to the fac- 
tory for filling, a numerical cylinder record is kept showing the 
imount of acetone added to individual cylinders. The acetone 
loss per cylinder averages about 1.4 per cent by weight for 
each filling. Charging of cylinders is usually carried out during 
a ten hour period The pressure is gradually raised from 
zero at 8 a. m. to 170 to 195 Ibs. at 6 p.m. The cylinder is 
then given another charge to 284 Ibs. and taken off the line. 
In the 


morning the pressure is found to be about 170 to 185 
} Water 


used to cool the cylinders during charging and because 


Ibs. per sq. in. anc 


Is not 


1 


of the relative slowness of the charging there is but little rise 


in the temperature 


The Compagnie Generale d’ Acetylene use practically the 


same filler as the Liquid Air Company and their factory pro- 
ceedure both as to manufacture 


both Ca 


of the cylinders and charging 
is quite similar. In ses welded cylinders are used. 
Societe des Appareils Magondeaux uses as a porous mass a 
mixture of Kapok and raw silk 


standard the 140 cu. ft. 


This company has adopted as 
following weight 
Cylinder, valve 66.5 Ibs. 
1} litres of 19.75 Ibs. 
\cetvlene 9.9 Ibs. 


cylinder with the 
ind porous mass 


acetone 


96.15 Ibs. 


The regular practice of the Magondeaux Company is to 
hours to 213 Ibs. per sq. in., 
250 Ibs. and the third 


40 to 260 Ibs. for 2% 


charge three times, the first for 


the second from 2 to 24% hours at say 
hours. Between 
Welding 


acetone loss until the fifth time 


and final charge to 


each charge a period of twelve hours elapses. size 


cylinders are not weighed for 


they are returned for filling The porosity of the Magondeaux 


mass is Claimed to be between 60 and 70 per cent. 


L’Oxylithe Company somewhat similar 


to that 


uses a porous mass 


used by Magondeaux and the factory procedure is 
not different. 


At the 


pure asbestos filler for 


present time no manufacturer in France is using a 


acetylene cylinders. 


Champy l[reres have developed a filling material that ap- 
pears to have considerable merit The material is a_ special 


} 


charcoal mixture prepared from certain woods and under close- 


ly controlled temperature conditions. The finished product is 


ground to the proper size and is introduced into the cylinder 


through the valve opening The cylinder is bumped during 
the filling operation but no binding material is used with the 
mass. lhe addition of cetone causes the mass to swell and 
occupy all free space The finished cylinder is claimed to 
have a porosity of trom at 80 per cent 

The acetone loss is claimed to be not more than one-half 
of one per cent by weight per fil The filling material has 
the advantage of low cost and high porosity. It has been used 
with considerable succ: in th England, Belgium and 


Germany 


Generator Acetylene 


lhe pressure common practice modern French acetylene 
generators is tron xk to te nches of water pressure (say 
sIxX ounce e older type from four to six inches of 
water pressuré The best k nd most wideiy used types 
of generators at ( ivel S \ L’Hermite and the 


Ledoux he ure rhide 1 ter type and take all sizes 

















THE WELDING ENGINEER 


rty per cent of all welding work ts per 
t rated in these standard generators. 
t ent the welding work done in France 
e ge ted 11 rtable and “freak 
r cent rried out with foreign made 
] If dissolved acetylene. Phe 
‘ nd operate In Ti¢ irl 
I th tvlene. Catalvs 
t eT 
Carbide 
‘ as l a grees ee ee re 
trollec by i syvndi 
tur ! nd sf Cé (,er 
t t it 1 var broke 
t f trol er other untries was 
‘ t na the lren end of 
| « market The production ot 
( 4 proximatel it the rate o 
) t thre t 4 } trifjut t con 
‘ 
en) ] net it 5 O00 t 
j ) , t; lig tin 11; t 20.000 tor 
M 1 ! mps 
t tor dl ther uses 1LO,000) tons 
()x icetvlene veldu nerator acetvlene 7.000 tons 
} d acetvlens >O000 tons 


15.000 tons 


ri restrictiol vere placed on lighting during the war 

nd the exce supply of carbide caused by this decrease of 

consumption WS absorbed ly users of the oxy-acetylene 
roc 

During 1916 the consumption of carbide by the oxy-acetvlene 

process was estimated at the rate of 26,000 tons per year. The 

rench carbide manufacturers were not able to materially in- 


crease the production capacity of their plants and to overcome 


the shortage large importations were made from Switzerland 
nd a lesser quantity from Spain 

During 1917 the carbide used by the oxy-acetylene process 
rose to the rate of 30,000 tons per year. In 1918, due to the 
completion at that time of the major part of the construction 
work of chemical plants, the consumption fell to the rate of 
5,000 tons per year 

The production capacity of the French carbide plants was in 
1919 at the rate of 50,000 tons per year. It is the general 
opinion of the manufacturers that as soon as conditions in in- 
dustry are settled that the demand for carbide for welding pur- 
poses will be at the rate of 15,000 to 20,000 tons per year and 
will show a steady increase from year to year over those fig- 
ures. Messrs. Granjon and Rosemberg believe that the oxy 
acetylene industry will be enormously developed during the 
coming year. They ascribe their opinion to the fact. that 
many manutacturers have learned of the possibilities of the 
process through its use for munitions work 
Nearly all of the carbide used during the war was of the 


class known as “tout-venent,” that is all sizes, from small par 
cles to the largest lump. Before the war the carbide was di 
vided into two general classes, broken and granulated but there 
was always a mixture of the two classes in all carbide pur- 
chased There is no dust for sale, all dust being briquetted. 
The quality of the carbide, at least during the war, was such 


that it was necessary to use purifying material in connection 





t cetylene generators The « is supphed in various 
ed metal containet similar used in the United 
“ft tes 
Price of Carbide 
The price adopted by the French Government for carbide was 
“4 franes per hundred kilograms or roughly $80.00 per ton, 


befor the var vas trom $50.00 to $60.00 per ton 


Indications are that the average price will be in the 
ood of $70.00 per ton. 
Carbide Distribution 
Carbide is distributed from 175 warehouses and 
the principal cities of France. The sale « 
ntirely in the hands of the Societe Commerciale d 
idquarters in Paris. The company is made 


mpanies and eight plants for the manuf 


e ope rated. 


Welding Practice 


The low pressure torch is used to the exter 


per cent of all welding operations. The Picard ty; 
ured by a subsidiary company of the Liquid Air 
s the most widely used torch. The same company 
res a medium pressure torch for use with dissolve 
he prices of oxy-acetylene apparatus in I rance 
( er than prices in the United States and the 


does not appear to be as efacient or to be as well « 
During the war most of the welding work was per 
nd steel and the welding of other metals has 
certain extent neglected. The principal applicatior 
process has been in the manufacture of bombs al 
manufacture of pressure containers and airplane m 
of large importance. Women have been used to a gr 
is welders and have been a marked success. A new 
torch manipulation called backward welding has beer 


that promises an increase of about 20 per cent 


I ¢ 


welding, This new method will be described in a la 
Important Users of the Oxy-acetylene Process 

Practically all of the industrial firms in France used 
ess to a greater or lessor degree but the followin 
largest users. A. Girel, Paris, manufacturer of b 
pressure tanks. During the Summer of 1918 this 
nearly fifteen hundred welders employed in its five shoy 
in Paris. Since the armistice its activities have beer 
curtailed but an effort is being made to adapt welding 
in the construction of tank cars for the transportatior 
and other liquids. Aluminum tanks made of %-in. n 
feet in diameter and twelve feet long have been co! 
Many of the tanks after manufacture are glass enamel 
interior. 

\. Girel was by far the largest user of the oxy 
process in France and intends to adopt his war time ¢ 
to peace time activities. 

The Renault Company is the largest automobile mami 
in France and is famous for its trucks and tanks built 


the war. Approximately two hundred welding statior 
use by this company, principally for the manufactur 
plane motors. 

The Citroen Company had fifty welders continuou 
ployed on miscellaneous work. This company is on 
largest in France, but during the war devoted its 
almost entirely to the manufacture of shells. A small 
bile is to be produced by this firm in the future, the 
production to be 30,000 cars which is an unheard of 
l-rench automobile production. Undoubtedly the us 
oxy-acetylene process will be extended. 

Thomson-Houston, the General Electric Company « 
were engaged largely in the production of munitions 
ployed slightly over one hundred welders for this 

\ great many other industrial firms employed frot 
to sixty welders during the war and the outlook for 
tinuance of the use of the process is bright. 

Summary 

The size of oxy-acetylene industry and the exte 
of the process is not as far advanced in France as in tl 
States. It is doubtful if there are in the United St 

h 


men better qualified in the laboratory phases of 


than Messrs. Granjon, Rosemberg and the = assista! 














THE 


collected. Their efforts have been directed towards the 


semination of knowledge of the process but it has 
ler to manufacturers in France of the merit of 


cony ince 


process than 


was the case in the United States 








kmen have become highly skilled, rt rly ] 
um welding but it is believed that the great lv of 
ers in France do not measure up to the Ame stand 


[he resources of our country have permitted the process 


w much more rapidly than has been the case ii rance 
ttorts have been entirely towards putting the process on 
idest commercial basis of utilization and_ the el 

the laboratory phases of the process v" é i 
ent at least, been neglected. The superiority of America 
apparatus 1s quite apparent but the Irench feel that it 
prices were placed at the level of the A rical s the 
made of the process would be curtailed. One remarkable 
stands out clearly as a difference between conditions in 
nee and conditions in this country and that is the degree 
-operation that exists between e manufactur the 


ind the French Welding Society. All of the manufact 


rs of apparatus are united in their efforts to fur r the 
f the process through the offices of the Welding Society 
this spirit has been of tremendous import to the growth 
the industry in Franc: The lesson should not be lost on 


manufacturers here. 


CAST IRON WELDING 
st a few things to say about cast iron welding, as | 
it 1s one of the most difficult metals there 1s to weld 
weld without 
not 


molten 


The reasons why: first, it is very hard to 


1g hard spots and make welds that are machinable. 


mynd, it is a hard metal to control ina with- 
blocks o1 past 


blowholes 


State 


the aid of carbon Another thing 


Then there 1s the 


not 
not full of 


keep 


out of it 
leave stress 


smal] 


heulty of preheating cast iron so as to 


1 strains and so that they are checks 


they come out of the fire. Then there is the 


think 


and 


warpage 


about, which is a very im 


condemn 


portant item, as 


many 


automobile welding of cylinder 


this 


arage 


men 


icks for reason. One reason is the warpage caused 


overheating or not heating enough causes them a lot of 
rouble 
Now | 


ulties 


overcome 


diffi- 


welds that you are able to 


some of those 


tell 


First, in order to 


would how to 
have 
machine you should have a tip large enough to make your 
metal flow instead of just bubble, as that is one of the great 
faults of so many welders, they do not get their metal hot 
float the 
surface you eliminate pinholes, 


the 


enough so as to melt it and dirt to the 


Surface, as 
floating the dirt to the 


vhich is impossible when dirt stays on the bottom 


iy using small tips the heat is so local that it cools in the 


ne of the weld so rapidly as to cause hard spots. By using 


g tips you can work faster, have better penetration and 


fter welds, as with the small tip the penetration power 


very poor 
or five tip for 
They V 
it their metal and then their tip has not enough heat to 
et the bottom of the V hot, so they just lay the rod 
elt it off 


You will find men who use a number fou 


velding cast iron up to three-quarters of an inch 


in and 


The average welding shop will find lots of jobs 
é ! 


me in broke in the weld that remind you of the Plas 

rs Union”: some of their welds you can knock off with a 

Id chisel. 

There are men who think that the word autog: veld 
means that they don’t have to dig any dirt out of the 


weld They seem to think that the only use 


has is to be melted 


ttom of the 


filler rod away 


ey could use it to dig out the dirt at the bottom of the 
Id which causes ; 


the \lowholes Cher the 
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when they could use the rod as a dam when the metal 
starts to flow over the edge 
Now I would say I do not believe in V'ing out metal 





up to three-quarters of an inch thick, as there is an advan 
tage in melting the metal out instead of grinding. First, 
say we had of cast ir 1 half an inch thick; it has 
been on sor machit where there was a lot of oil and as 
the cast 1 is very porous it absorbs the oil, as you have 
ed many t ( You start welding and as the metal 

ses at the \ I holes form. You dig down 
ut still t the etal sets it is full of small 
inholes allt \ t ittom. That is caused from 
the porous metal sorbit 11 while on the machine. The 
heat from the t 1 st s to evaporate the oil contained in 
the casting as the ¢ goes up in order to escape. Now in 
order to overcome this the metal has to be hot enough so 


the weld 1s 


That is why it is best to use a large tip and melt the 


before 


burn the oil out f the casting 


V out instead of ling Do not burn it out with an 
OX 1 y 1 t out with a neutral flame, as in 
de r SO ur | t enetrated tar enough from the line 
of weld so that t 1 ve escaped by the time you 
have started to { tal. Now you have been less 
time meltins t out than you would have had you ground 
it and then ve got the heat already there, where if you 
had V’d out you would had to play the flame on the casting 
just as long in order to burn the oil out. And another ad 
Vantage is it saves time and as you all know time has a 
value in the commer 1 shop of today. Of course you might 


use a bit more gas, but vou more than 
better 


make up for it in 


welds and the saving of time. 


Then for the hard spots. You most always find them fight 
on the edge of the weld, caused from the welder pushing all 
the sand and dirt f his weld out to the edge and never 
taking it away The way to overcome the hard spots on 


the edge is to fuse the metal along the line of weld floating 
the dirt up. 


Now 


iron work, and I find that I have 


the most of 


good success making cast 


this is my method of handling cast 


iron welds. 
I know of two torches 
that he 


get penetration, also 


Now a little matter al torches 


out 


I could recommend to the welder would be able to 


use and be sure and that would stand 


the heat without flashing when you put them in a hole or a 


difficult place. That is one reason why so many men have 


to waste time in grinding out their castings as their torch 
will not enough to let melt out their 
V, as the minute that a small particle of dirt or metal flies 
hits flash 


stand up long them 


and the tip causes it to Now it is not only an 


aggravating occurrence but is a waste of 
that If vou would 


in shutting off ighting 


time to have a 
stop to think of the time 
a torch that is constantly 


torch 
lost 


doing 


backfiring you would be much further ahead to throw away 


vour old one and invest ur money in the best that money 
can buy and save yourself a whole lot of cursing, also a 
good many dollars \ man can make a good torch pay for 
itself in a short ti through its efficiency to last through 
one job after another without backfiring. So don't forget 
that it is better to pay a little more and get a torch that 
will stand up under all conditions as it will save you much 
time and t 

Would like to have more writers to give their ideas on the 
welding of cast iron through TI Welding Engineer. 

D. J. Matelski 
NEW ITALIAN WELDING PAPER 
With the assist ( f the French Acetylene Association 
ew weldi rt is to established in Italy. The new 


paper will be the official organ of the Italian association 








THE INDICATION of the RATE of FLOW 
of GASES 


A Most Evaded, Though Important Factor 


By Rudolph L. Hanau, M. E.* 


Sb hws tore that part of the welding and cutting apparatus 
whic erve to mix oxygen and combustible gas. The 
combustion of the escaping mixture of gases supplies the heat 
for welding and cutting respectively. In part, the gases may 
erve to accomplish chemical and other physical requirements. 
The most efficient torch equipment is that which performs 
its allotted duties with a minimum of cost. The initial ex- 
pense of the equipment, though important, should not be the 
ole determining factor. 
The cost of operation comprises: general ex- 
penses (overhead, rent, transportation, amorti- ae 
zation, ete maintenance, material (gases, | 
metal, flux, etc.), supervision, labor, and lastly 
poilage and waste. All these items, with the ; 
exception of the first mentioned, are under- 


stood to be shop expenses proper. It is intended 


to show how time and expenses can be reduced 
the 


to a minimum, and how quality of work 


co 
|- , 
as 


can be improved and its quantity increased by 


intelligent application of apparatus. 


It is the interest of the torch users, to be 


ne 


e emmaliiiith thle 


supplied with means, to cut down to a minimum 


tne waste of time, gas and material, and it is 


the aim of the torch manufacturer to provide 
such means 

\t present there does not exist a perfect all- 
round torch, or torch equipment, and, in con- 
sequence, there cannot be an all-the-time perfect 
operator. 

The line of perfection is approached asymp- 
totically, and we must not expect an exception 
of the the welding art. 


progress m 


So many variables handicap welding and cut- 


ting operations, that it would be unreasonable 
to expect 100 per cent perfection of a torch, 
or Of an operator. 


Phe capital variables are 


1. Composition and distribution of the gases. 


Composition and = distribution of the 


treated material 
. The equipment 
$ The human element. 


The nomographist may tabulate, dissect and 


extend these variables repeatedly and, as a re- Fig. 


sult, he will enjoy a graph, that very accurately resembles the 
family tree of the most blue-blooded aristocrat. 

lo check, control and reduce these variables is progress. We 
may observe this in the progress we have made to date. We 
have learned to recognize very fine differences in composition 


and distribution of the material to be treated, and also in varia 


tions of purity, mixture and quantity of the gases used. We 
are able to give consideration to temperature, time, pressure, 
unitormity, etc. 

Few of these requirements are within absolute control of 


instruments, none within that of judgment. Consciously or un- 


consciously we employ instruments, and for no other reason 


*Consulting Engineer of Hydrate Engineering Corp., Buffalo 


~) 
b 





Hydrex Flow Indicator 


than to reduce 


Che has 


served, that good judgment was founded upon cavema 


the application of judgment, good or p: 


writer, during his long shop experience, 


tion, instead of upon cold facts and experience only 

matter how solid the foundation of “good judgment” 
the human element that controls judgment is, as a rul 
reliable the that up e) 


instruments responding to potentials, space and positio1 


as parts and mechanism make 
In the foregoing the writer very cautiously tried to 


upon the torch user the imperative 
that he should employ besides pressur¢ 
gas 


pressure regulators, valves, etc., a 
dicator. This is an instrument which 

the rate of flow of the operating gases 
ables the operator to obtain such quanti 
and qualitative composition of the ga 
authorities and instructors, as well as 
experiences teaches him to apply. 

The manufacturer, of course, is desir 
produce a torch and tip that has defir 
pacity and effectiveness. He at present 
on experiments, investigations and tests 
that goal. it the 
portant to possess reliable and convenient 


tain For him is m« 
struments in his laboratory. 

In the testing laboratories, of our mos 
vanced manufacturers, it is customary 
mine the rate of gas consumption by mete: 
While there is no ot 
to such method, it must be admitted | 


practicing along these lines that it is a 


time observations. 





ous method, and if not very cautiously n 


lated, none too accurate. 





The meter method is not applicable 





shop of the torch manufacturer or operat 
is too elaborate and complicated for the ws 
shop, and too 


‘slow” for quantity worl 


machine shop. Some manufacturers 


to submit each torch and tip to practica 


which is of course an excellent proc 
done properly and conscientiously. 
We were not told whether these tests 


7 


carried to an extent to verify all claims 





accompany the torch equipment. 
To the it to 
facturer to make too extensive tests on all implement 


writer, seems unreasonable expect the 


his present equipment. It is particularly referred to thos 
which concern gas consumption and gas mixture, both 
are the capital requirements of satisfactory and econom 
ing. 

Innumerable pages in the welding and cutting literat 


trie 


devoted to the subject of gas consumption and gas mix 


are told such and such shall be the mixture to obtai 
results, or we are taught in negative terms, i. e., Ww! 
to do. 

\ll authors seem to agree on the principle defects 
me = 
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WELDING SPECIALISTS 


Leading Welding Shops of the United States, equipped to handle unusual 
and difficult welding and cutting work. We send men anywhere and 
guarantee work. Prices reasonable. Correspondence solicited. 

















NE of the largest and best equipped saeemperynocupaecgiaaa 
job welding shops in the United ‘wena... aati 
States. Our men are experts. No job 
too large or too complicated. Work 


: The Big 4 process Sho 
sguaranteed—prices reasonable. e"P P 


Electric — Thermit—Oxy- 


When in trouble send for our man acetylene and reinforced 
brazing. 


Torchweld Equipment Co. 


Fulton and Carpenter Streets, Chicago 


The Northwest: Distributors of 
REGO Apparatus 

















Texas Headquarters for Welding 


R h t Davis-Bournonville Co. 314 Cutting. The Best Equipped 
Ocnester 147 W. Austin Ave. Chicago “a 
Southern Welding & Machine Co. 


\ X ] Idi 212-14 College Street 
e o an Antonio, lexas 
e INQ Davis-Bournonville Co. ———™ — 
Marion Jersey City 
WE weld broken machinery and auto 
\¢ orks parts.” Aluminum crank cases a spe: 


metals. Custom welding for the trade. 


Davis-Bournonville Co. | fees gs gives weumepet 
We not only do welding, 316 Penn Ave. Pittsburgh ! 508-510 S. Racine Ave., Chicago, III. 
but supervise the design 

and installation of oxy- 
acetylene welding plants; 


report on welding ma- 




















terial and methods; make OOD welding shops are an asset to any 
tests on welding appa- community. They should be encouraged 
ratus for efficiency and and helped. The Editor of The Welding Engineer 
economy. 


will be glad to have information and photographs 
relating to any successful job welding shop. 
Rochester Welding Works This page is intended to be a directory of 
349 Orchard St. Rochester, N.Y. America’s best shops. The cost of advertising 
S. W. MILLER, M. E., Proprietor ‘ - ‘ 
is low. Write for details. 


Nine years’ experience. 








M. C. GREEN Anan , 
Consulting Engineer r L RAS, SP 
swencnntes in pre-heating, welding, cut- ° ‘ AALW A w& 
ting and brazin 


Manufacturer of pre-heating, heat- 
treating, melting and brazing burners. 
Office and Demonstration Plant 
325 Campbell St., Williamsport, Pa. 
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to measure the rate of flow 
A t iy do advise to measure 
th the pre re gauge 
fairs exists, not because our well 
I ( t know how to measure 
veniently applicable flow 
t of the of gases 
t omplex problems It 
fore the engineer made. use 
! + 
( i 
conti licat 
he rat Vv ot ( re de responding t 
( t cted ectiol t pip 
' 
reth ‘ ! it but 
, ' ‘ t the cre nye it of tlow by in 
third methwoe dt method being actuated by ce 
nt ditferential pressure 
\ three methoe ire ¢ ( ent and re ble Phe 
t } { } cat re the representatives oO! the 
ethod Lhe hould not be used in very small lines 
' elocit Method 2 refers to the nozzle, oritice 
entur ! ple The latter devices are applied as fre- 
thie itot Tube 1 hop d laboratories as well. 
nbinat f method 1 and re employed where great 
accuracy is demanded. Method 3 has long been used for meas 
uring minute quantities of flowing gas, as well as for gauging 


ree volumes of air, such as are supplied to steel furnaces 


rhe gas is conducted through a tapering conoidal tube, with 


in which floats a plunger; the position of this plunger bears 


relation to rate of gas flow. 


illustrated in big. 1 


a cdetinite 


lhe apparatus represents the “dry” 


type This principle was selected for development for the 
welding and cutting line, because of its simplicity and fool- 
proofness 

hows a diagrammatical section of apparatus The 


gas enters the inner chamber (c), through nipple (a), thence 
ows through taper tube (d) upwardly and escapes through 
nipple (bd). A plunger (e) floats within (d). 
The gas passes through the annular oritice around plunger 
the greater the tlow, the higher the plunger (e) is lifted 
| the stream of gas 


lhe dise (f) is suspended by a rod from the plunger, is 


ible through the glass tube (g)\‘and associated with a scale 
calibrated in cubic feet per hour, reduced to normal conditions 
for a gas tlowing at a detinite pressure and definite tempera- 
tel 

vas at the time it is measured, may flow at a known 
pressure and a known temperature, which do not coincide 


which the calibration is prepared. In such a 


case we have to convert the reading into the proper volume, 

ipplying those formulas which govern flow of gas through 
ritices 

These calculations, of course, should not be necessary for a 
conveniently applicable apparatus 

he elimination of computations is accomplished by the use 


of a chart, which permits the conversion of a reading for 


pressure and 


temperature 


The use of a chart 1s practical in laboratory where close 


ervatiol d intelligent nterpretation of the chart may be 
expected lor the ordinary shop work it is quite out of place. 


()f course, some of the problems mentioned belong to the 
tory d it may require instruments of short range but 
widely spaced calibration of the volume units. Laboratory in- 
struments are combined in sets of four, each imstrument com- 


overlapping that of the adja 


apacity. Such laboratory sets are a necessity in a well eq 


laboratory, but not practical for the shop. For shop 


irrdinary commercial instrument (such as shown 


more than sufhces. 
To make the instrument a practical and convenient s| 
d test apparatus, it was necessary to simp! 
letern t of the volume passing through the flow 
\ pressure gauge has been added to the instrument 
pressure gauge indicates factors instead of pressures 
ver square inch Phe reading on the flow indicator s 
lies the factor, is the actual volume of gas 
rmal conditions, passing through the tlow indicator 
the shop operator is relieved of all complicated mat! 





J 




















Fig. 2 
considerations and he his 
work. 

The 


proximately, 1 per cent for each 10° F. 


may concentrate energies up 


influence of the temperature upon the readings 


The influence of the pressure upon the volume ts invet 


that of temperature, increasing temperature decreases the 


ity of gas, while increasing pressure will increase the det 


On a calibration made for 40 Ibs./in. gauge 


increase Of one 


mate increase of 10° in temperature; and if the 


for 10 lbs./in.* gauge an increase of 


pressure, 


matter of fact, too little or no attention had bee: 


pressur 


pound in pressure compensates for an ap} 


calibrat: 
Ibs. In 
sure will compensate for an increase of approximately 10 

As a 


volumetric determination in the shop during the past 




















torches does 


user of 


Ss, every acknowledge that proper 


ture is the backbone « 


f good welding. 

rrect mixture decreases the cost of items enumerated in the 
ning, 1. €., maintenance, material, supervision, labor, spoil- 
d waste. 

need not be argued that the sparing of apparatus, the sav- 


{f gas and welding material, the reduction of time for super 


i 
getting ready and operation, and finally the accomplish- 
f better and more uniform work, are savings in cost of 
ition. The advertisements and catalogues in substance 


in that direction. 


the torch user in general, it is quite immaterial whether 


hieves results by high or low, by equal or different pres 


gases; he only counts convenience, economy and results 


manufacturer is handicapped in many ways, the greatest 


cap belig the fact that the 


majority of his apparatus 1s 


ed to customers with whom he cannot remain in 


~+ 


The apparatus no matter how perfect, may reach very 


perienced, though well meaning individuals. The conse 


es are too well known. 


most cases it may be eXpe cted that instructions which 


mpany the torch equipment are studied Che 


bling block always is the mixture regulation. Instructors 


demonstrators with excellent experience, seem to fall short 
iving definite and lasting evidence of their endeavor with 
students. 

is left alone, 


that 


\s soon as the novice or student 


J 


to muddle along with a flame passes his judgment, 
is a result it must be expected, his labor is imperfect. Why 


it be otherwise? The 





pieces stick together and the job 


s not look so bad after all—on the surface at least. Shortly 
job comes back to the welding 


But that does not 


ter the hop, for reasons we 


guess. matter much; it is simply done 


again by the artist himself or a brother artist. The latter 


or may not, be a good welder himself, nevertheless, he 


feel obliged to call attention to the foolish way the other 
yw did the job, and how the work should have been done, 
the victim may not, or may 
for both the 


suffer another disappointment. 


happy-go-lucky welder and the customer. 


nd why is all this uncertainty? For no other reason than 


fact that the flame the welder needs is beyond control ot 


gment alone. The intensity and power of the flame of a 


1 torch and tip depend solely upon mixture and consump- 
f the gases in question This obvious fact forces the 
essity upon all those who handle torches, and wish to do 


scientious work, to measure the volume of 


He gase 

he manufacturer is doubly interested in measurements of the 
of flow of the gases. Firstly: to produce an apparatus 
minimum integral consumption and maximum effectiveness. 
test 


ifacture and when completed. 


mdly: To and check apparatus in the course of 


» those familiar with the considerations that have be 


to sectional changes of gas conveying and mixing cham 
ducts and orifices, know the importance of the factor allud- 
One weak link 


inish the effectiveness of the torch. 


requirements must 


in the chain of these 


he determination of the distribution and changes of t 
of flow, within and about the torch, will 


re perfect torch design; one more perfect in man 





a 
as well as in application. It will also clarify the tes 
taining to the application of various pressures to different 
hes or tips. 
vestigators will go a step further, they will soon be after 
irate data pertaining to the change in consumptt d 


er ; as ; 
ture, due to the heating of the torch and tip while work 1s 
ressing Also changes due to other 1S¢ 


as disturbances originating at or near the source f gas 
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utimatelv lead ' 
ultimately tead 


THE AUTOGENOUS WELDING OF RAILS. 


Chere has already been published articles on the welding of 
railway rails and it is one of the big problems in railroad 
work The present practice of bolting rails together has two 
disadvantages; first the joints permit a jarring of the equip- 
ment passing over them; which is the cause of a great deal 
of the fatigue noticeable in the metals used for railway coaches 
and locomotives and, second, there is the item of the passen 
gers’ comfort here has beet constant effort made to 
provide a continuous or as ne continuous rail as possible 
and Oxy-acetylene, Elect: nd Thermit welding have been 
suggested and tried in the past 

Professor | Keel, Director of the Swiss Acetylene So 
ciety has published during the war a brochure on the sub 
ject giving the results of tests made on welded joints and de 


scribing a welded joint. 
There is given below an abstract of the article 


In Swit 


he many tunnels and_ bridges 


the matter of continuous rail is important, because of the 
otherwise continuous shock given to the structure by joints. 
The railways have sought to minimize these shocks by mak 
ing the rail gy as pe le, some rails in use have a 
length of over 100 feet 

The process of rail welding proposed by Professor Keel is 


as follows 


The base of the rail is welded and the head but the upright 


section is cut out by means of the torch. It is proposed to 


use as well the sh plates as used at 


present to 


assist in maintaining the alignment of the rails. In the 


past 


considerable difficulty has encountered in preserving the 


alignment of rails welded through the upright section but in 


the present process no such difficulty is encountered. In the 


case of rails already laid, the author recommends that base be 


welded first and head, but if practicable, it is far 


more advisable to turn the rail over and weld the base from 
the bottom side in order that the weld may be larger. The 
base section of course is subjected by the passage of trains 
to a greater strain than the head section and the weld must 


; ; 
be made with the greatest cart 


For a welding rod Prof. Keel proposes to use a metal as 


nearly like that of the rail as possible Swedish steel has been 


used and tests have shown that weld is always softer than the 
metal of the rail The welding rods used contained some 
silicon and some manganese \ flux with a base of sodium 
carbonate and sodium bicarbonate has been used. Hammer 


ing increases the hardness or denseness of the 


The 
weld is fin 
first 
ompleted and after the completion. 


weld. 


weld on the base section is hammered when the 


ished 


when the 


and while still red, the head section is hammered 


weld is 


On the 
eled by the 


subject of the cost of the the edges were bev 


} 
WOTK, 


torch and the upright section was cut out by the 





torch which increased the costs of performing the work. 300 
to 400 litres (10.5 to 14 cu. ft of oxygen and 150 to 200 
litres (5.25 to 7 cu. ft of acetylene were used for cutting 
} 1 1 1 + +1, ] F oon P - ; 
and beveling each joi If the work of welding was carried 
out in a shop the consumption of oxygen would be 1,200 litres 
(42 cu. ft.) and of nee Peony 0 s (31.5 cu. 1.) < 12 car 
ried out in the ( uir the consumption would be increased 


to 1,600 litres (56 cu. ft of oxvgen and 1.200 litres (42 cu. ft.) 


of acetylene. One hour to one hour and one-half is required 
per joint made, one-third of the time is required for preparing 
the joint and two-thirds for the actual welding. The author 
suggests as a possibility of cutting down the cost the use 
of a preheating torcl Professor Keel also advocates the 
bonding of rails by welding, he makes use of an iron wire of 
appropriate diameter to each end of which is fixed a_ plug. 
This plug is inserted 1 | ded in the upright section 
of the rail and tl ( elded place—Revue de la 





eet | 
al 











\ Corner of the Production Department of the Detroit Plant of L. Lawrence & Co. Cylinders from Far and Near. They Go Back Into Se 
As Good As New. 


WELDING SCORED CYLINDERS and 
DEFECTIVE CASTINGS 


| lois well known that a great many cylinders of internal com | Lawrence & Co., owners of the patents cover 
bustion engines are damaged by wear and very often they process of repairing scored cylinders, main offices 
ire scored by foreign matter getting into the cylinder or by Woolworth Building, New York City, began business at Ne 
parts of the apparatus becoming disarranged and_ scratching N. J., in 1862, making copper work for manufacturi 
or gouging the interior of the cylinder so that there is no tight cerns 
fit between the piston and the cylinder, and thus causes poor This company also is the owner of patents covering 
compression and the engine soon becomes useless The scor pair of sand holes and blow holes in rough castings, 
ng is very often caused by reason of a wrist pin coming loose doing a very large volume of business for well know: 
ind being carried along by the piston and scraping the interior mobile concerns and foundries throughout the states. 
wall of the cylinder so that it becomes channeled or scored. Che head of the firm invented the Lawrence Patented 
It has heretofore been the practice to repair scored cylinders for repairing scored cylinders in 1915 and the business 
by grinding or reboring them This is a very slow method and so fast that it was necessary to open a branch plant at 
is expensive because of the time required for the purpose, Mich., in May, 1916. Right after the Lawrence com] 
uid such manner of repairing necessitates the use of a new hibited at the 1916 automobile show at the Coliseum, | 
size piston and ring \lso each time a cylinder is reground t branch was established in that city. 
it is weakened and the wall of the bore is made thinner. At \ branch plant was opened at Cleveland in 1917 U 
other method has been to weld the scored parts to the cylinder, Pacitic Coast the demand for the Lawrence service has 
but in subjecting the cylinder to a welding heat the same _ be the concern to establish plants at both San Francisco 
comes warped, and, therefore, in the majority of instances re Angeles 
quires regrinding or reboring, and a second disturbing of the The Chicago. plant has been getting so much work ft 
contour of the inside of the cvlinder wall Wisconsin, Minnesota and northern Michigan territé 
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Welding Submarine Cable with Oxy-Acetylene and Repairing.a Tank with the Electric Arc and ARMCO 
ARMCO IRON Welding Rods. IRON Welding Rods. 


ARMCO IRON is the STANDARD 


guaranteed welding material 


Why experiment with inferior products which endanger the weld and 
cause loss of time and money ? 


The cost of welding material is insignificant’ ganese, silicon, slag, and oxides, -ARMCO 
when successful welding, labor, and otheritems (American Ingot) IRON actually surpasses 
are considered. the imported welding materials which conscien- 

ARMCO IRON Welding Rods may cost a__ tious welders once considered essential for the 
trifle more per pound than some other welding best results. : 
rods, but they cost less per average weld. Two kinds of rods of guaranteed ARMCO’ 
There is no waste due to lack of uniformity IRON analysis, one for electric welding and 
and no loss of time by the welder. They flow one for oxy-acetylene welding, do all the work 
freely and make an even weld which lends itself (and better work) that formerly was thought 
well to finishing operations. to require a wide range of welding rods of 

$9.84 per cent Pure Iron Content (min- ,Various analyses. 
imum) Guaranteed. In uniformity of com- ; There are ARMCO Distributors in all principal 
position and practical freedom from such industrial centers. Our nearest sales office will 


\ . furnish you the addresses of distributors in 
foreign matter_as sulphur, phosphorus, man- locality. _— 


< PAGE STEEL & WIRE CO. 


Makers of ARMCO Iron Welding Rods and Electrical Wire; **Copperweld’’ Copper Clad 
Sad carn dlgpetpat ee ie Steel Wire; Wire Mill Products, Plain and Galvanized; Wire of Special Analysis; Wire 
fron bearing that. mark is Fencing for all Purposes; Fact Gates; Ornamental Iron Fence; Machine Guards; Tool 
dhahibastered by. the Amer- and Stock Room Partitions; Architectural Iron. 
ican Rolling Mill Company ; Plants: Monessen, Pa., and Adrian, Mich. 


nd fidelity associated with SALES OFFICES: 30 CHURCH STREET, NEW YORK 








its prod and can CHICAGO: 29 South LaSalle Street DETROIT: Book Building ~ fe 


sede nate pocket er tad toa “SRN FRANCISCO: American Rolling Mill Company of California te 
merit claimed for it. CANADIAN DISTRIBUTORS: Taylor & Arnold, Ltd., Montreal, Toronto, Winnipeg 
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( at Milwaukee and Minne- 
! t 1 the shipping delays getting 
( ¢ rmverv winte the Chicago 





Steam Cylinder Repaired by Lawrence Patent Process. 


plant has repaired a great many cracked water jackets and 
cored cylinders for dealers in) Wisconsin, Minnesota and 
northern Michigan, and the Milwaukee and Minnesota plants 
will shorten the time required for repairing. 

Suits brought by the company against infringers of their 
patents have been won in several states. The firm makes spe- 





of the L. Lawrence Co. Branches Such 


The Plant at 


Two of the Substantial Plants 


cial prices to automotive dealers who send scored cylinders 


j 1 


to be repaired and this policy has been largely responsible 


tor the 


rapid growth of the business. 


The greatest care is taken to finish all work so carefully that 


the firm’s policy of guaranteeing 


there are no “come backs” on 





the Left Is Located at Detroit, the One 
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ill work for the life of the motor. New mechanics wi 
learning the process are never permitted to finish a. j 
til they have had sufficient experience and practi 
Lawrence officials realize that money spent in thorough! 
¢ the mechanics saves both trouble and time later 
Lawrence company, outside of their twelve brat 
e represented by representative and responsible 
event) x cities throughout the states, and bfore 
is over, with the aggressive campaign which is now i1 
will be represented in every city and town of any size 
out the country. At least this is the aim of th 
tion 
L. Lawrence & Co. have grown to such an extent 
troit, Mich., that it has been found necessary to secur 
quarters and within six weeks they will have in operati 


The building 


is thoroughly equipped 


largest welding shop in the United States. 


they are taking over with thi 


improvements in construction. 


It might interest our readers to know that the Lawre1 


ganization is to build up a national organization for th 


of automotive accessories, and with their branches and 


sentatives throughout the country are in an excellent 
to carry on this business in conjunction with their 
work. 





REMOVING BROKEN TAPS. 

A tap, broken off in a hole, is often very troublesom: 
move, and sometimes it costs less to throw away the part 
to the with ordinary means. But 
The 
against the end of the tap, will heat it so quickly that, 
the 


hole 


remove broken piece 


oxy-acetylene torch makes the job easy. flame, dit 
ger 
sudden expansion will push back the walls of th: 
cooled off 


sufficiently to loosen it when slowly 


saad 1 


— 
rr 





As These Are Located At Convenient Points Throughout the United > 
At the Right in Pittsburgh. 


ing alone in this manner does not prove effective it 
least have so softened the hard steel that it can be 
out. This is one only of the many profitable uses tl 
be made of oxy-acetylene apparatus in metal-working s 


no matter what the line may be. 















THE WELDING ENGINEER 














you the two essentials of perfect 





welding at lowest cost. Install this 





apparatus and you do away with 





the trouble and delay of acetylene 






in drums, save gas, time and labor 
and do better work. 
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This Equipment 
Cuts Welding Costs 


Smith’s Welding Torch and Smith’s Auto- 


matic Acetylene Generator in your plant give 


Smith’s 
Welding Torch No. 4 


For steady, accurate welding this torch is 
absolutely unequalled by any other torch on 
the market. It gives a soft flame that will 
not blow the metal. Won't flash back. Oper- 
ates perfectly on low oxygen pressure. Has per- 
fect balance and a comfortable grip that prevents 
fatigue. Made in three sizes and with nine brass 
tips. No. 404 cutting tip, attached in a few sec- 
onds, will cut up to 3 inches. Quickly pays its 
cost in time and labor saved. Lowest priced high 
grade torch made. 


SMITH’S AUTOMATIC 
ACETYLENE GENERATOR 


Don't take the chance of depending on acetylene 
in drums. You can avoid costly delays and be 
sure of an ever abundant supply of pure acety- 
lene gas by installing Smith's Automatic Gen- 
erator. 


It generates acetylene at a cost of from 13 to | 
as much as acetylene compressed in cylinders. 
Supplies approximately 140 cubic feet at each 
charging. Pays for itself in a short time in any 
shop. Many valuable features found on no 
other generator made. Write for complete in- 
formation and price. 


Guaranteed. The material and workmanship 
in this generator are guaranteed for a period of 
one year. Made of rust-proof metal throughout. 
Uses 1-14” x 3%” carbide. Shipping weight ap- 
proximately 250 pounds. 


Write for complete catalog of welding equip- 
ment. 


SMITH’S INVENTIONS, Inc. 


Dept. 1 Minneapolis, Minn. 
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OLD vs. NEW 


REGO torches are based on a brand new principle. The amazing success of REGO appa- 


ratus has proven that principle correct. REGO TORCHES DO EXACTLY WHAT 
WE CLAIM THEY DO—that is why re-ord=rs are so heavy. 


Old and wasteful methods must give way t> new and economical. The REGO principl 
means SOUNDER WELDS, LOWER OPERATING COSTS, because through the new 
principle of balanced gas mixture it absolutely ELIMINATES THE FLASH-BACK and 
LESSENS OXYGEN BILLS. 


The entire REGO line makes a quick appeal to the intelligent workman anxious to pro 
duce BETTER WORK AT LESS EXPENSE; to the manufacturer or repair man because 
of LOWER OPERATING COST; to the distributor or jobber because he gets repeat orders 
without sales expense. 


As an instance of ONE economical feature of REGO torches, consider this: REGO 
MODEL “L-10” TIP CONSUMES 100 FEET OF ACETYLENE PER HOUR AND 100 
FEET OF OXYGEN PER HOUR. Some torches on the market consume 100 feet of acety 
lene per hour and 175 feet of oxygen—75 feet of oxygen per hour blown away! Have you 
one of these gas wasters? Our gas consumption chart (it’s free) explains a simple way to 
test the gas consumption of any torch. 


This saving of oxygen is only ONE featur> of REGO torches. There are many others 


They explain who so many welders, having tric>d REGO apparatus, throw away their othe! 
equipment. 


REGO apparatus is sold with the distinct understanding that you may test it yourself and 
judge for yourself whether or not it does what we claim. If it does, you will keep it; if it 
does not, you may send it back and we will refund the entire amount paid, irrespective of 
wear, tear, or damage. Will other manufacturers do the same? 


There’s REGO apparatus for every purpos:. Here are some of the REGO torches: 


Model “B,” with 3 tips, for lead burning and light sheet metal manufactur- 


ing $ 6.00 
Model “W,” with 5 tips, for sheet metal manufacturing up to 3/16 inch 15.00 
Model “S,” with 5 tips, for sheet metal manufacturing up to 5/16 and me- 

dium repair work 20.00 
Model “L,” with 10 tips, for general work 40.00 
Model “LL,” with 5 tips, for extremely heavy work 55.00 


Model “C,” for cutting up to 10 inches, made for use with acetylene, hy- 
drogen or carbo-hydrogen in four different head angles, with four one- 
piece, nickel copper tips z 45.00 

Model “LC,” for cutting up to 24 inches, made for use with acetylene, hy- 
drogen or carbo-hydrogen and with five one-piece, nickel copper tips 80.00 
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REGO MODEL “LL” 
WELDING TORCH 


For unusually heavy work such as 
locomotive side frames, very heavy 
castings and jobs ordinarily 
thought impossible because 
too large. Will not back- 

fire even when heated 
red-hot. 








Note the adjust- 

able bridge, with eye. 
which strengthens torch 
and permits suspension, 
relieving strain on the op- 
erator. 










Tips are nickel copper, 5 inches 
long. Largest has 3-16 inch drill 
sized hole. 


Price, Model “LL” Torch, with 5 






SSING COMPANY 


LA SALLE STREET CHICAGO. 
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DROP FORGINGS 


Oxy-Acetylene and Electric Welds and their Applicability to Defect- 
we Forgings—Effect of High Temperatures on Physical Structure 


By S. W. Miller 


I I t 5 ive to be co! 
made as to their use The 
first, can any fusion process 
pplied nd, if what pr s should be selected; third, 
rec ed veld Qy | satistactory to the 
tomer; fourth, will a welded forging give as good results as 
t y veldu tl will the cost ot welding be 
t hat of a new forging It would appear clear 
that the answers to some of these questions are not within 
my province | cannot decide for instance, whether a welded 
Lit no matter how good the job was, would satisfy the cus- 
tomer, nor cal decide as to the relative costs of welding 
eces and new forgings. What 1 propose to do, therefore, is 


merely present my ideas a to the possibilities of producing 
certain results by welding. I am not concerned with the third 
and fifth questions 

(here are two methods of fusion welding which are appli- 
cable to the repair of drop forgings. Each one has its peculiari- 
ties, limitation and advantages. They are the oxy-acetylene 
ind the metallic electrode are (electric). The melting tem 
perature is maintained in the former case by the combustion 
of acetylene in the presence of oxygen, which gives the highest 
lame temperature known, about 5000 deg. Fahr. In the second 
method, the melting temperature is obtained by using the elec- 
tri i! drawn between a metal electrode and the piece to be 
welded The temperature of the are so formed is higher than 


that of the oxy-acetylene flame 





belies it will be generally found that the oxy-acetylene 
proce is more applicable to the reclaiming of drop forgings 
than the electri ( pecially where the defects are small; be 
the electric proce $1 considerably cheaper (the 

on being only bout halt that of the oxy-acetyv 

¢ there is greater liability with the electric process 


Characteristics of the Two Methods 


t 1 rt etfects of welding, it should be 
t! ! t t ¢ me or irc 1S very 

t there t cy to burn out, both 

ds the eld it such elements as 

hat tl weld is usually of 

chet lly from both the orignal 

e welding rod \ material commonly used for 

vy is steel ire containing about 0.10) per 

cent mangane ind phosphorus and sul 

than 0.04 per cent These may be considered the 
maximum figures, although there is considerable vari 
ditferent welding wires. Tor special purposes, other 
vires may be used and some of these will be considered later. 


With the above wire, the carbon will be reduced in the weld 


} 
t 


to about 0.05 per cent, he manganese to about the same 


mount, while the sulphur and phosphorus will remain about 

as they were, so that such a weld is a quite pure iron cast- 

ng. If properly made, the weld material will have an ultimate 

*A paper presented before the sixth annual convention of the 

American Drop Forge Association Pittsburgh, June 14. The 

author .is proprietor of the Rochester Welding Works, Roch- 
ae 


ester 


) 


dO 


trength ot about 52,000 Ib., a yield point of about 

and an elongation of about 20 per cent. 

he chemical composition of wires used for met 
“ode work, (electric welding), varies widely. One of 
contains about 0.15 per cent carbon, about 0.50 per cent 
ganese, and sulphur and phosphorus not over 0.04 1 
each. In passing through the arc in the form of a vay 
it does, there is naturally a great opportunity for the 
to lose its carbon and manganese and to become ox 
Such metal in the weld will contain about 0.03 per cent « 
and about 0.2 per cent manganese, the sulphur and phospl 
being practically unchanged. Its tensile strength will be 
55,000 Ib. per sq. in., the yield point nearly equal to the 
sile strength, and the elongation about 3 per cent. 


The effect of the heat on the material being welded 


ferent also in the two processes. With the ox-acety 


method, the temperature is not so high nor is it so loca 
result being that the heat effect extends a greater di 
from the weld, and, as the heat has to be applied longer 
coarsening of the grain near the weld is greater thar 
the electric method. 

The quality of the material being welded should al 
considered. If it is a plain carbon steel, the higher th: 


1 


bon content, the greater the injury by welding to its p 


characteristics. The writer’s experience leads him to bel 


that material up to about 0.5 per cent carbon can bs 
factorily welded, provided it is properly heat treated 1 
move the grain coarsening. By this he means that th 
no permanent damage to the material. He does not 
necessarily that the welded piece will be satisfactory, 


if the weld be sound. This is a matter that will be cor 


Considerations Before Welding 
It is, therefore, evident that three things have to 


idered in deciding as to the quality of a welded piece 


the effect on the piece itself; second, whether the wel 


be suthciently strong and otherwise suitable, and third, 
heat treatment n be applic d to improve the qualitic s 
welded pl ( nd the weld The answers to these jue 
evidently depend on the results desired. 


If heat treatment is to be applied, some consideration 
given to the effect of this heat treatment on the 


piece and the weld. In an examination of the effect 


treatment on oxy-acetylene welds made in material 


ing about 0.18 


yer cent carbon, the writer found that 


was a difference of about 300 deg. Fahr. between the tf 


temperatures of the material and the weld, the latter 


] 


made with wire of the composition above referred to 


is accounted for by the difference in carbon content, and 


by the fact that the weld is a casting, which requires a his 


refining temperature than a forging of the same carbon 
tent, im order to obtain the best results. Therefore, 
welding material of this kind is used, a double heat 
ment is necessary, a high temperature, about 1700 deg. 
for refining the weld, and a lower one, about 1450 deg. 
for refining the original material. It would seem advisable 


+ 


i 


} 


if 
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Manufacturers of 
SEAMLESS STEEL | SEAMEESS ste | Welders 
ee | | Moulding Compound 
Oxygen Actually 
Hydrogen 


Blaugas | SAVES TIME 
Butane SAVES GAS 
Interstate Commerce Com- | SAVES RODS 
mission Specifications MAKES BETTER WELDS 


RIGHT PRICES—PROMPT 











DELIVERIES—SUPERIOR Price per lb., with directions........... 50c 
SERVICE (Sold in 5 Ib. cartons only) 
Wm. Wharton Jr. & Co., Inc. anageettertcenntn 
cecuhaneina , UNITED STATES WELDING CO. 
Gas Cylinder General Sales Offices: 
30 Church St., New York City Oxy-Acetylene UW. >. Equipment 
DISTRICT OFFICES: 
New ork Philadelphia Clevelaad” MINNEAPOLIS - MINNESOTA 



































hana Without cee: or Preheating 
— ARE YOU WELDING 


cracks in crank cases, cylinder 
blocks, frames and other parts 
without disassembling or preheat- 
ing? 

Our ALTERNATING CUR- 
RENT WELDER welds up 
crank cases, frames, cylinder 
blocks,—in fact any break or 
crack that we can get at—without 
the heavy cost of disassembling or 
preheating. 

The cost of the job with our machine is 1/6 to 1/10 of the'cost of doing it 
with other apparatus. 

With one of our machines in your shop you could make money on the 
automobile trade. 

ELECTRODES, EXTRA FLEXIBLE CABLE, MASKS, GLASSES, 
HANDLES, etc., in stock. 


Send for Catalogue No. 104!! 


ELECTRIC ARC CUTTING AND WELDING COMPANY 


222 Halsey Street, Newark, N. J. 

















THE 


to | e a welding material, which in the weld will 
e relining temperatur and which would have 
t nearly as possible, as_ the 
W hethe this possible or not 1s 
r ce eqd to the writer's knowl 
‘ the nature of the original 


re that in tl veld there will be the 


| same 
the | t another dithculty is intro 
S welding material is 
( ( extrem care is used, the weld 
| 4 ce 1 and it will be more dan 
' , ne mat vit | carbon material Of course, 
( £ with any material will make laps, etc., in 
veld Another solution may le in the direction of using 
tee] ich as vanadiun [These make welds free from 
oxid ind in which the carbon is largely preserved, but they 
unle ealed, exceedingly brittle As a matter of fact, 
there ha ‘ een sufficient demand for such materials to 
rrant anv research in connection with them, but the writer 
els that the ti it hand when this and similar investiga- 
t \ | e to be carried out 
llustrating the effect of heat treatment, part of a weld 
heated to 0 deg. bal quenched in oil, drawn at 800 
ce lkahr. and cooled in an * The weld of course con 
tains less carbon than the material welded, so that more ferrite 
i hown in the weld, but it is easily conceivable that for 
purpose ch a weld would be entirely satisfactory 
this is an illustration of the line of investigation that must 
| f ved order to determine whether welding In any 
particular case may be permitted. Of course, physical and 
chemical tests would also have to be made 
Effects of Heat Treatment 
It has been found that heat treatment such as outlined above 


ductility of sound oxy-acetylene welds made with 
materials Ot defective 


welds More 


provement 


cours¢ it cannot 


will be 


and in 


Improve 


required to determine the amount 
takes 


beginning of the work. In 


WOTK 


of in what directions it place. 


wot getting thorough fusion at the 


‘ther words, as the are is drawn between a rather heavy mass 


and the electrode, the former requiring some time to be brought 


to the fusion point, the beginning of the weld is liable to be 


mpertect, while with the oxy-acetylene method the piece can 


be brought to the melting point before any metal is added, thus 


insuring thorough fusion These points then should be con- 
idered in deciding which process should be used. There 


remains for discussion, therefore, only the fourth question, which 


refers to the quality of the weld itself and the effect of weld- 


more important of these is the quality 


ing on forging Phe 
| 


of the wel 


To begin with, it should be understood that the writer is 


not advocating, and has never advocated, the indiscriminate 
use of welding processes. His belief is that for many pur- 
poses a welded piece is just as good as one that does not 
need welding, but he also believes that there are many cases 
where a welded piece will not give satisfactory results, and 

those cases he advocates very strongly that the pieces 
be scrapped. The reason for this les in the nature of welds. 
\ fusion weld is a casting, and no matter by what process it 


is made, and no matter how and no matter to what 


good it is, 


heat treatment it is subjected, it cannot have all the qualities 
of a forging, so that where a heat-treated casting will not 
give good and safe results, a welding process should not be 
used, 

It is known that nickel creases the tensile strength of 


“Welds 


numerous 


oxy-acetylene welds, but at the expense of ductility. 
, 


made with such material are also lable to contain 


gas pockets, probably due to the nickel present. 


With regard to electric welds, the found 


writer has not yet 
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it possible to improve their elongation by any method of 


treatment The large amount of nitride of iron present 


welds does not seem to affect their strength, because 


1 
sucn 


rupture along the grain boundaries, when there 


even 


there of any oxide or nitride films under the 


est power of the microscope. The writer believes tl 

tergranular brittleness is due to ultra-microscopic tilms 
oxide of iron, and is not aware of any way of elimi 
these at the present time. * * * It also does not seer 
make any difference what material is used for electrodes. 
problem will undoubtedly be solved, but it will take tim 
patient investigation. 


i 
Electric welds are also subject to defects, but clean elect: 
ind careful welding help to eliminate them. 
Less Successful With Alloy Steels 


With regard to the welding of alloy steels, the 


little 


writer 


very information. In his shop, he has not found 


used it. It is 
dently foolish to expect that a chrome nickel steel heat-tr 


results in the few cases in which he has 


forging can be satisfactorily welded, even with the 


same 
terial as that of which the forging is made, and owing 
the sensitiveness of alloy steels to heat treatment, he 


present very dubious of the results. 
work to a 


It might pay to repair drop forged autom 


The question of cost enters into all this 


large extent. 


axles by any 


welding process because of the expense < 


forging, while it certainly would not 


Also the 


satisfactory, where, for example, a corner of 


usually pay to rey 


a small lever results in the case of the axle w 


be entirely 





of the spring pads did not fill out in the die, because tl 
is a surplus of strength at that point, and in the writ 
shop similar repairs have been frequently made by both pr 
esses. Axles broken in the middle by collisions have ; 
welded and many other repairs have been made _ which 
considered perfectly safe and which have never give 
trouble in service. 
There is ene thing which the writer would strongly 


that 
welds. It is 


which is those responsible for the welding make sound 


rather remarkable how few welders, accor 


to the writer’s experience, are capable of doing this, and 
has found that even welders who are supposed to know |! 


to do good work, have never been trained to make reli 


and uniform welds. As illustrating this, the writer knows 
one test in which two welders of more than ordinary al 
five test pieces each. The 


strength of these ten pieces was somewhat over 4f),' 


and experience welded averag 
tensile 
lb. (not per sq. in.) An examination of the fractures show 
lack of proper fusion and other imperfections which account 
for the low Another welder who had been special! 
trained then made a test piece, with the same welding 
broke at 56,000 Ib., the weld being free fr 


To show what can be accomplished, the wri 


strength. 


terial, which 
imperfection. 


has a record of 15 welds made in % x 34%-in. material, 


test pieces being machined all over, which gave the fol! 
ing results 
Elongation Elongat 
in centerin. in dil 


rs z..?. Per cent Per c 
Maximum 328,300 37,100 28 26 
Minimum 50,600 32,100 17 1 
Average 51,900 33,180 23 15.6 


As showing what can be done with somewhat better weld 
material, the following are the averages of three pieces 


under the same conditions as before: 


Elongation Elongat 
in center in. in T 
) oe x Per cent Per 


=. 2 we 32 
37,600 31.1 21) 


Average 53.100 


Foreign Matter Impairs Results 
In making electric welds, the conditions are such that it 
dithcult to get them free from films of oxide, slag pockets, et 
(Continued on Page 54) 
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Arc Welders may be likened to water systems. 
They are intended to give a steady stream of electric 
heat to a given point on the metal to be welded. 









The Lincoln Are Welder is like a water system with a reser- 
voir in it. There is a stabilizer which tends to store up 
current so that the output is always equal to any emergency. 


\ welder which does not have this stabilizer 
is like a water system with only a pump.. It 
cannot meet emergency demands—the flow of 
current is weakened—the arc “goes out’ and 


has to be started over and over again. 


\ steady arc is absolutely necessary both to 
insure even, clean metal in the weld, and to 
give the speed necessary for practical results 
The Lincoln Are Welder on continuous 
service will do 20% more work than any 
other welder made. 


Generator Motor Control Stabilizer 
se a en { , mee ‘ i 
Irite for Welding Bulletin—&o pages illustrated with nearly 200 


photos Vo. roJ-ll 


“Link Up With ijueate 
THE LINCOLN ELECTRIC CO. 


General Offices and Factory, Cleveland, O. 
\ ork Cit Cincinnati Columbus Bostor 

iffalo Chicag Pitts re Charlotte, N. ( 
I SE Detroit P adely i linneapolis 


iltin San Frat 


The Lincoln Electric Co., of Canada, Ltd., Toronto, Montreal 


Agencies in other principal 
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it has become of tl ld tasl ed fellow who said the 
t the war would see a sl n the welding business? 
Vhat h ecome of the ©. F. F. who usually writes us 
‘ { time ot year and tells us how he welded a ten 
! y wheel (all broken to pieces) without preheating? 
What has become of the ©. F. F. who wants us to tell 
him im strict confidence the very best torch on the market? 
What has become of the O. F. F. who admitted that he 
had only been welding seven years It’s usually nine years 
it least 
What has become of the O. F. F. who wrote us for direc- 
t ns tor making a vood home made generator? We told 


him to take it out in the middle of a big field and try it out 
ind we haven't heard from him since 
Ho hum! This ts a funny month—not a kick yet 
Trade Unionism. 
S OME of our readers may not be aware of the fact that 
: there are a number of organizations of welders in many 
f our larger cities and manufacturing districts. Is is a fact. 
however, that not less than ten or fifteen associations of welders 
ind cutters have been organized this year, the most of them 
upyard \s yet these organizations have no central body 
ind the plans they are making have no relation to each other. 
lt is only a matter of time, however, until a National organ- 
ition will come, and when it does come we hope it may be a 
ife and sane organization and one which will have for its 
hief concern the welfare and development of the welding in- 
lustry 
We do not believe the welders themselves would profit: so 
much by a strong labor union as they would by an organiza- 


purpose of which would be to educate welders, 


ease their productive ability and at the same time educate 
he public to the practicability, efficiency and economy of au- 
genous welding \ good all around welder, one who is com- 
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petent to weld any weldable metal, a welder who has had 


necessary mechanical training and é€xperience, can comma 


a rate of pay which compares favorably with other tr 
There are more vacancies for such welders than there 
welders to fill the positions. Therefore it would seem t! 


the future of the welder, and this means the manufactur 


side of the 





welding industry as well, lies in our ability t 
about the 


vide more knowledge and information sciencs 


welding. 
The chief reason why welders throughout the country 
National 


other 


to desire a organization seems to be because 


attitude of trade unions toward welders. They are 


told that welding is not a trade and it is necessary for 
to hold cards in some one of the other unions in ord 
do work which is claimed by that particular union. The 
unions are not as a rule very friendly to welding. They 
they can see too much work slipping away from them, and 
this reason there is a tendency to put every obstacle in the 
if the progress of the craft. This of course 1s as hart 
to the welfare and prosperity of the manufacturer as it 


point of view it would appear that there are tl 
vhich a National association of welders could accom 
However, we offer the opinion that trade unionism 


s has passed the peak of prosperity and is 








1 State 
down grade Time was when capital exploited labor t 
extent that the worm turned. We have now reached the 
where the situation is exactly reversed and Red Radicals 
using labor unions in an attempt to make a second Russia 
of the United States. In Gary, as an example, the ignor 
non-English speaking labor has been made to believe that 
is possible for them to own the mills. Ninety per cent 
the American born employes are working, and as a m 


of fact they constitute the real bulk of the skilled workers 


There are more than one hundred million people in 


United States and not more than one-third of them are n 


labor union. They are the citizens who re 


to 


bers of any 


have a right want to start something and it has come 


the point where we believe the poor outsider, over sixty mill: 
of him, is mighty sick of hearing the word “Strike.” So 


+ 


stead of trying to start a union we believe the welders of 


a Al nse 


United States could accomplish more by either founding 
National: Educational Association or Society or by inducu 
some existing association to make room for them in the 


body. 
A New Street in Our Town. 


of 
to 


are avenues communication. By means 


en ETS 
them peopl able to 


olden days folks depended upon cross-lot trails—the mea 


are travel their destination. 


of communication being both tortuous and uncertain. 


The welding field, so far as the transmission of inforn 


tion was concerned, used to be in something like the san 
position as the frontier settlement—dependent upon “cr 
lot avenues” of communication. That was before The Weld: 


Engineer was born. 
Welding has come to be a most important branch of 


chanics. By means of welding by one of the several pr 


esses whole industries have been revolutionized. The growt 


of the welding industry during the last few years should no 


be attributed to a wave of prosperity which has swept 
but to the fact that 


process is an efficient and economic practice. 


this country, rather welding by 


We may confidently expect the field to expand, and c: 


tainly a powerful aid in the enlightenment and expansion 


any industry is a strong, fearless, well-constructed tr 
paper 
When The Welding Engineer was. first established we 


nounced our policy and gave nine reasons why we would 
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In the Scrap Yards 








An interesting repair 
to a_ large turbine, 
dropped from a flat 
Car, breaking one 
corner of this Kerr 
Reduction Gear Case. 






Estimate for yourself 
the time and money 


Saved. 


N the Ship Yards ae 


In Shops, Big and Little 


—wherever there is welding or cutting to be done on a 


big scale, you will find the mainstay to be 


Srest Ofile 


DISSOLVED ACETYLENE 


‘*The Universal Gas with the Universal Service’’ 


The Prest-O-Lite Service Plan provides to users the best possible 


fuel supply—permanent, nation-wide, responsive to every demand. 


Tell us how much gas you use. You'll be interested in the service 


our 40 plants and warehouses can insure you. 


THE PREST-O-LITE COMPANY, Inc., General Offices, 30 East 42d Street, N.Y. 


Kohl Building, San Francisco 


In Canada: Prest-O-Lite Company of Canada, Ltd., Toronto 
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Wd d 
1 
iit 
terest tne s 
‘ 1 wd . 
e! icv ¢ > +e 
s by this standard s 
4 ha tel cle ( to 
t 1< ESS t¢ rit 
11 
' ' t ng s iy upon t 
¢ 
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' loot 1 ] ] 
‘ ‘ ‘ & wit ete rl i ‘ le tor 
' te f rculatior lud 
j p lat tatement subiect to proper and 
thenti el cation 
t | 1 duals and organizations 1 
end o ft velding business 
1 - tif 
1 
' letert e what the highest and largest tunction 
{ 1 then t t ( every legitimate way to 


Fixing the Responsibility. 
VW LDERS re ften will ‘ nm anxious, 
pparatu vith their failures, when as a 


ily st ] \ follows 1 the wake of 


to credit their 
matter of fact 
inexperience 


the apparatus, but also 


: obi telligence nd ability of the operator. 

WW ke th ! id statement ind we believe we under 

t ite tl figures, that fully one-third of our so-called 
elders are not welders at all—but more truly plasterers. 
Some of them make good welds, some of the time. Just 
hv tl make good welds some of the time, we are sure we 
lont | ww and we know they don’t know 

[his type of welder, unwilling to learn, indifferent to his 
vn progress, concerned only with the prospect of being 
iid more than he is worth, is the one barnacle we must 
leal with in the welding trade 

After several years’ experience in welding, how many 
elders conduct little experiments and tests on rheiv own 

unt \fter reading what some old timer, or some young 

welder with a new idea, has to say on a welding subject, 
how many of you welders give the matter a second thought? 

The progress which has been made in the oxv-acetylene 
field at least has not been made by college men. It has 
heen made by self-made welders. Often they have not been 





thle to determine just why they were successful, a gap which 
ve are glad to say. is being gradually bridged by scientific 
men: but we feel that the future development of welding 
lemands the more earnest concentration of the rank and file 
We are laboring in a fertile field—a field which offers more 
‘romising opportunities for a hustler and a go-getter than 
st fields. If we are satisfied to stand still—take that which 
comes o wav—then our industry, the art of antogenous 
weldin will sufter 
Progress 


VW! remarked once upon a time that we had made more 
progress recently in welding on this side of the water 
This 


not 


than our friends in England and France may be true 


so far as apparatus is concerned but we do think we have 


ind has done, and 


not 


done as much to educate the public as Engl: 


doing. and for that matter we certainly are doing as 


ENGINEER 


ch to educate the welders. For the welder Englar 
vhole flock of schools, and because of the great differe: 
the ze of t two countries they are very centrally 
It would also seem that the British Acetylene and \\ 
\ssoc t loses no opportunity to demonstrate to tl 
he utility f autogenous welding. The September 
our British contemporary, for instance, states that 
the Committee of the Shipping, Engineering 
hiner Exhibition, the oxy-acetylene process 1s str 


( e at the exhibition, welding under water beins 
trated bv one firm 
BOILER WELDING 
ting on an article on boiler welding pu 
he Weldi E:ngimeer recently our British contempor 
() icetylene welding and cutting has, in~ recent 
evolutionized a great many industrial processes and 


results, ranks as a marvelous achiever 


gards practical 
Fa 








the field of industry. No other process of repair 
1 vast number of applications, and in the eliminatior 
do as a saver of time and expense in all branch: 
dustry the process stands by itself. Starting as a 
proce ubjected to opposition and criticism, and 
the object of unskilled and careless manipulation, it 
comparatively brief period of time taken its place 
dispensable resource of industry. One of its most inter 
ipplications is the repair of boilers. 
“Remarkable work has been carried out in rece 
principally in America, on marine, locomotive, and | 
boilers. Cracks, patches, and entire sheets are now weld ; 
complete success. Repairs on this class of work, how: i 


quire, on the part of those carrying them out, wide ex 
great care and careful study; and, as it should be, they 


erally carried out by firms specializing in this class of 


“Investigation shows that a well-known French eng 
tirm was applying the oxy-acetylene process for the rej 


boilers more than fifteen years ago, and that in England 


France and Spain workshops carrying out marine repairs a 


making use of the process have been established at tl 


cipal ports for a long time. 


I: is only in the last few years that America has 


the oxy-acetylene process to the repair of boilers but 


have rapidly made up for lost time, and, especially si 


end of the war, they have made great progress in th 
of work. 
“Does it follow that having been out-classed by thi 


remarkable type of boiler repairs they have carr 


blindly 


and 


we are to follow their methods 2” 


AT THE D-B INSTITUTE 


kemarkable results have been achieved in a few wee 
intensified trade training Bright young men _ have 
taught to run an engine Jathe on repetition werk and 
more work that would pass inspection than some old 
chinists could turn out in the same time. Likewise th¢ 
been taught to operate other machine tools and becot 
petent to handle a variety of machine work with 
months’ experience. But young men lack that experie: 
general which would enable them to enter a new sh 
produce in unfamiliar surroundings and on strange m 
the quality of work that could be turned out by the 
man Che welder trained in a trade school learns 
or three weeks the principles of efficient welding and « 
But that does not make him an experienced welder. |! 
go forth and work in strange surroundings and produ 


4 


sults under conditions far from ideal. No school tt 
can take the place of practical experience, but school t 
ng can fit a man to more quickly absorb and profit 
verience than the untrained man 
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The Milburn Quick-Weld 
Torch is Different Be- 
cause It Welds on 
Equal Pressures 

















metal is eliminated and the consumption of oxygen is greatly reduced. Oxygen 

is the expensive part of any welding job. Cutting your oxygen consumption 
means cutting your greatest expense. The efficiency of the Quick-Weld is not sac- 
rificed by operating on equal pressures. In fact it is the most efficient as well as the 
most economical torch on the market. 


B Y using equal pressures of Oxygen and Acetylene all danger of oxydizing the 


This torch is proving its value to hundreds of firms all over the country. Try 
one at our expense. Write for Booklet No. 34 which describes it in detail. 


Milburn Acetylene Lights are the right lights for night work. Write for Booklet 
No. 24. 


Milburn welding and cutting torches are covered by U. S. patents and the 
Alexander Milburn Company guarantees full protection to vendors and users of its 
products. 


GHE ALEXANDER 


VILBURN 


MPANY - BALTIMORE.Mp 


New York Chicago Pittsburgh San Francisco 







51 E. 42nd St. 1012 Kimball Bldg. 406 Bessemer Bldg. 1037 Monadnock Bldg. 


Philadelphia Distributor: M.K. Epstein, Lincoln Bldg. 
Agencies throughout the United States and Canada. 














hig. 4% One operator using No. 2 Oxygraph to cut two plates at the same time, which increases production and lowers costs. 


CUTTING 720 LINEAL FEET OF %-INCH 


STEEL PLATE AN HOUR WITH 
ONE TORCH 


By Fred J 


gaa Ik. the armistice was signed in November, 1918, assur- 
K 


ing cessation of hostilities, the writer has read with con 


iderable interest the numerous articles that have appeared 
n the various trade papers showing Oxy-Acetylene Welding 
had done its bit towards winning the war, but little or noth- 
has been written show what Oxy-Acetylene Machine 
Cutting had done to gain this same end It was my good 
rtune to visit practically every large shipyard and steel 


mill in the Central West during the war, and I will endeavor 


» show ind explain the rious machine operations that 
ould not under iny circumstances be done as quickly or 
illy as these various machines did Cutting was 

Thi ) { - i ) ( 


. Maeurer 


} + 


done with t 
and clean that no machining, chipping, or grinding w 
quired after cut was completed. 

The increasing cost of labor and materials has 
reached the point where mills, shipyards and iarge and 
manufacturing plants have a real problem on their 
as the cost of some of their operations are entirely ¢ 
reason with their former costs, and this condition is f 


production managers and engineers to give a great d 


attention to Machine Cutting and Welding as a meat 


speed up production, at the same time cutting down 
1-,} 4 


sts That these machines are capable ot 


“y 


this is illustrated by the accompanying illustrations 


trary to son rticles I have read, the development « 


ese same machines that was so fast, sn 








sateen et Si 


Soprereve rer trary 


em mS 








wae. 








chine equipment is not a product of the war, as this develop- 
1910, 
were piunged into 


equipment had already 


ment has been going steadily forward as far back as 


to my personal knowledge, and when we 
the World's War Machine been in 


se several years. War did not bring out or develop Ma 


chine equipment, but it certainly did force the adoption of 
Machine Cutting to a large variety of w Kk that id not 
been prev usly tte. pted tl t ] best ( r VW th 
\l 1 P F ulpment lhe oper +; , | 1) =) 9 e } lh 
< Ai} i i Hit pera A ent , a a SNOW 
ire lv those that I have personally seen, and that there 
vere thousands of other operations performed all over the 
wit cannot be questioned 
1 )y (,over 1 t rest ( ( - | toc Ss were 
. 
of A 
So *., on 


Straight tracks for Radiograph. Template for holding torch to 


line of cut is set under tracks. 


illowed to be taken during the war period, so it will be 
necessary to show line drawings to illustrate some of 


operations 


In one of the largest mills in the Central 


with a proposition that called for a cut to 


plates 


I 


were confronted 


be made on in. steel These plates approxi- 


30-ft. long, as per Fig. No. 1 This 


different 


mately 8-ft. wide by 


12-ft. in leneth of after 


Hand 


much 


cut was sixteen radii, that 


forms 


cutting were to accurately fit other pieces or 


cutting was figured on, and it was found that too 


chipping and grinding was necessary in addition; also to 


continue hand cutting involved the purchase of at least ten 
Che 
Cutting and purchased a No. 1A 
like the 
black 


new hand cutting equipments engineers then turned 


Machine 


template 


their attention to 
Radiagraph A then 


cut to be 


Was 


made, with the various radii, out of ™% in 


iron 15 in. wide \ special torch was then built, which 

” . _ — 

uw T <a ' ~ ] 

7 | | 
fn 2 


| vloOKs curorer evi? 
> - 


Fig. 2. Large steel slabs (30 in, x 11 in.). Cut by No. 1A Radiograph. 


swung treely on the he machine, 
tached to keep 
so that while the Radiagraph would run on 


hold the 


post of t and a spring at- 


and torch to torch against template, 


post 
a straight track 


would torch to the template, making 


the spring 


¥! si r 
this cut exactly as laid out on blue prints 
‘uttin » plate 4 time. the eee oe op: én 
In cutting one plate at a time, the set speed was 22 in 
per minute and it was found that this was too slow, as these 


] 


plates were to be delivered at a certain time that was 


stacked 


stacked uy 


drawing near Four plates were thet 


at one time. Eight plates were next one on 
top of another, and cut at one tim These two cuts were 
so successfully made that it was decided to cut tv e plates 
simultaneously \fter these plates were set up a It was 


— } ¢ ¢ hald 1 , . her : 
set every tnree feet to hald plates as lose togethe as pos- 


were 


Chis 


Was 


moving up 





a) 
ope 
t 
wi 
tor 
or 
CO! 


Flanges 


tl 1S 
bei 


opera 


being 
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eed of the Radiagraph 


machine is compieting a cut on flange. 











































was set at 12 in. per 


e cutting speed on the single ™%-1n. plate 


minute or 720 ft. per hour The cut was so 


smoothness, straight ver- 


ina the line, that they were ready 
t further labor. The balance of 
t bed lo the writer’s knowl 


for Government Gun Cotton Converters. At left the 


many feet of half inch plate 


torch in one hour 


vy a single cutting 


lant, large steel slabs 31 in. and 11 in. thick 

t by O Acetylene, as shown in Fig. No. 2 
consisted of rounding off both ends and 
vith a hand operated machine, the torch 

1 down by worm screw and moved in and 


to radiu mm a bracket; one man operated a 


Stock cut into round sections for drop forgings. 


torch 


a screw move forward; one man 
( i bracket to move torch in or out, 
held and moved hose in and out as the 


and time 


it by hand operated machine was 


he length of this cut was 44 in., 


t is a great deal more economical 
ttit nd smoother, but they found it did 





i vaS mecessary after It will be noted from the above that this cutting was 
ried on at the rate of close to four inches per minut 
ed t f three men to make lig. No. 3 shows stock cut into round sections for 
ter est t ty of a man to hold forgings, whi were 9 in. thick and 31 in. in diameter 
' ' 
P ° - 
| a9 a 
C) O — ) 
| / ¢ 
¢ a 
\ a 
} M O | 
LOO ( } 
» &) = | 
| 
© ae 
' - ! 4 ——— 7 4 1 
” . CO 3x a ; 
big lop plate for big gun carriage. Attention is directed to the accuracy required in these cuts. This is a splendid illustration of how 
close machine cutting can be done when the machine is properly rigged up. 
the hose, and it was explained that this was necessary, as time for this cut was 20 minutes and will illustrate fully t 
it was impossible for the second man to move torch in or smoothness of Machine Cutting on heavy stock such 
out when the hose was lying down, as the weight of the mentioned above 
hose would bind torch on bracket. The Radiagraph was At our own plant, large Gun Cotton Converters wet 
») a» € D) 
. « 4 ' « 
a? 67 
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Fig. 6. Bottom plate for gun carriage All of the squares, circles and ovals were cut with the machine. Special tracks were built for the 
irregular cuts in both top and bottom plates, 
the 1st ( this cutting, and not only did the cutting in being welded for the United States Government, and 
11'4 minutes, but cut the gas consumption in half, requir- of these converters consisted of a flue sheet 2% in. thick 
ing the services of but one mat The cut was so much~ 45 in. in diameter and heavy flanges also 2% in. thick 
sn ther that machine work was t down to the minimum 45 in. in diameter. These plates came to us in 46-1n. square 
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Electrolytic Oxygen- 
Hydrogen Cutting 


The photograph shows a steel 
shaft head 18 inches in diameter 
cut in two in six minutes. Oxygen 
consumed, 22 cubic feet; hydro- 
gen, || cubic feet. Total cost of 
gases, 3814, cents. The electrolytic 
oxygen-hydrogen flame is_ the 
cleanest, swiftest, lowest-cost cut- 
ting medium. 


Get electrolytic gases at these 


service stations: 


Get Electrolytic Oxygen 


and Hydrogen 


Obtainable at the Following Service Stations: 


CALIFORNIA 
California Burdott Oxygen Co., Los 
Angeles 
California Burdott Oxygen Co., Oak- 
land 


COLORADO 
Burdett Oxygen Co., Denver 


ILLINOIS 
National Oxygen Co., Chicago 
Acme Oxygen Co., Chicago 
Burdett Oxygen & Hydrogen Co., Chi- 
cago 
Electrox Co., Peoria 
Swift & Co., Chicago 


INDIANA 
{Indiana Oxygen Co., Indianapolis 
Logansport Oxygen Co., Logansport 


IOWA 
Bettendorf Oxygen Hydrogen Co., 
Bettendorf 


KENTUCKY 
Kentucky Oxygen & Hydrogen Co., 
Louisville 
MICHIGAN 
Michigan Ox-Hydric Co., Muskegon 
National Oxygen Co., Detroit 
Burdett Oxygen Co. of Detroit, Detroit 


MINNESOTA 
Commercial Gas Co., Minneapolis 


MISSOURI 
Oxygen Gas Co., Kansas City (two 
plants in Kansas City) 
St. Louis Oxygen Co., St. Louis 


MONTANA 
Mountaineer Welders Supply Co., 
Butte 


NEBRASKA 
The Balbach Company, Omaha 


NEW YORK 
Standard Oxygen Co., New York City 
International Oxygen Co., College 
Point, L. I. 
NEW JERSEY 
International Oxygen Co., Newark 
Standard Oxygen Co., Hoboken 


OHIO 

Burdett Oxygen Co. of Cleveland, 
Cleveland 

Ohio Chemical & Mfg. Co., Cleveland 

Dayton Oxygen & Hydrogen Products 
Co., Dayton 

Ohio Electrolytic Oxygen Co., Cincin- 
nati 


Clarke Chemical Co., Wickliffe 


OKLAHOMA 
Burdett Oxygen Co. of Oklahoma, 
Oklahoma City 
OREGON 
Portland Oxygen & MHydrogen Co., 
Portland 
PENNSYLVANIA 
International Oxygen Co., Verona 
Burdett Oxygen Co., Philadelphia 
(Plants at Chester & Norristown) 
Burdett Oxygen & MHydrogen Co., 
Pittsburgh 
National Oxygen Co., Erie 
TENNESSEE 
Burdett Oxygen Co., Chattanooga 
TEXAS 
Burdett Oxygen Co. of Texas, Ft. 
Worth 
Magnolia Gas Products Co., Houston 
UTAH 
Whitmore Oxygen Co., Salt Lake City 
Utah Burdett Oxygen Co., Salt Lake 


City 
WASHINGTON 
Washington Burdett Oxygen Co., 
Seattle 
WISCONSIN 
Universal Oxygen Co., Sheboygan 
BRITISH COLUMBIA 
Compressed Gas Co., Ltd., Vancouver 


GAS PRODUCTS ASSOCIATION 


801 Marquette Bldg., Chicago, III. 
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These pleces after being cut are used for housings for punching and shearing machines. The finished machine, for which these housings 
were made, is illustrated in Fig. 18. 








Cuts made in two plates in one operation by use of No. 2 Oxygraph. Machine in operation will be seen in Fig. 8. 





No. 4. 


tside with the Radiagraph at a speed of 6 in. 


shown in Fig The flanges were cut inside 
per minute 
flue sheet was cut on outside only, also at a speed of 
found that 


Due to the machine cut- 


per minute, and after cutting it was no 


chine work was required at all 
operations performed on these sheets it was not only 
ssible to complete the contract at the time set by Govern- 


nt Officials, but enabled us to complete the entire order 











Fig. 10. Radiograph rigged up for making irregular cuts. 
ore the time allotted. At left of Fig. 4 the machine is 
mpleting a cut on flange, and at right tlue sheet is already 
The smoothness of these cuts can he plainly seen 

igs. Nos. 5 and 6 show some remarkable cutting on Top 
{1 Bottom Plates of Gun Carriages that was accomplished 
} Machine Cutting that were cut .015 of an inch to line, 
5 d clearly illustrates how close machine cutting can be 
ne if machine is properly rigged and set up. These plates 

re .375 of an inch thick, 169.30 in. long and 89.78 in. wide 
5, Top Plate for Gun Carriage, shows center piece cut 
and also a circle 12.602 in. in diameter cut out with 
Radiagraph. It will be noted that the right side of 
s center piece is cut to a radius of 98.03 1n.; also the top 
1 bottom of right end is cut to a radius of 94.22 in Phe 
ilance of center piece is straight cutting To accomplish 
: s accurate cutting, special tracks were constructed the 

a ‘e” q 

ff |] 

| 

} 

: 


§ —— 
un HALE SIZE | Q 





lines cut with the “a 1 


in one operation, 


Illustrating the extreme irregular 


Oxygraph. Twelve plates cut 


Fig. 15. 


ime length and shape of the three uneven cuts to guide 


idiagraph, and a straight track used for cut at left 


EAs aetaconse. © 


acks were bolted to plate and the cutting then started. A 


late cutting tip, Style No. 206, was used on all this cutting 


here were 24 lineal feet of cutting on this plate. Fig. 6 
ows Bottom Plate for Gun Carriage. These plates were 
; 75 of an inch thick, 169.30 in. long and 89.78 in. wide. All 
; e circular, square and ovals were cut out with the Oxy- 


015 to line. The top 


left 


\cetylene process, and were also cut 


1 bottom cuts on center piece at of drawing was cut 
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to a radius of 32.91 in., the balance of 


straight 


center piece was 
built for this 
tracks for balance of straight 


Special tracks also 


rhe 


aig nt 


cutting were 


str 


irregular cutting and 
| 


t alance of cutting 


line cutting. T was accomplished with 











Fig. 13. Billet machine, This billet is 14 inches square an 


two cuts were 


cutting by 
made in 13 minutes, 


regular standard equipment Phe total amount of lineal feet 


cut on this plate was sixty-three (63). Style No. 206 Plate 


Cutting Tip was used 


Engineers familiar with Government requirements during 


the war will appreciate the wonderful performance of these 
machines on these plates; the uses they were intended for 
called for spending up of production to its limit, and it can- 
not be questioned that this cutting could not be anywhere 
near duplicated as to Time, Cost and Accuracy. 


thick, 204 
cut 


Figure 7 shows cutting on a steel plate 1™% in 


in. long and 67 in. wide These pieces after being 


are 


used for housings for quadruple punching and_ shearing 





Fig. 12 Irregular cuts on %-inech plate. 
machines. When the contract for this cutting was placed, 
one of the items particularly noted called for cutting by 
the Oxy-Acetylene process, all cuts to be within .0625 in. 
to line, so as to elimi ate as ich machine work as pos- 
sible Cutting so close to line suld only be done by taking 
away as much of the human element as is possible, making 
ill cuts by ma e, a t} human element necessary 
was for some one to start and stop machine. The machines 
that did the cutting can be seen in the foreground,—A Radi- 
agraph set on tr tt plate, and the Magneto- 











( ¢ | € ZiZZaAgQ 
t vere ( t th the 

the machine 1s 
t line cuts that 

ked “R” were s 

i 1 “M” were n 
4 held to the plat 
) + 1 





big. 13 Three-inch high gerade die steel Note smooth, clean cuts. 
l tel i thie machine can be ittached to a 

{ ! zontal ta yf steel plate by turning o1 
t (he tota mount of lineal teet of cutting on each 

t eC 

| e x 5 luction can be increased without 

t | t the No. 2 Oxygraph cut 
ting two plates at one time with only one operator. It will 
t that the power drive tracer is following the 
arkit on template it ter, while a torch on each end 
tual tt the lat iltaneously There are 15 

| t cutt i te, and speed of cut 1s 13 in 
te | No ’ Ow both cuts completed, also 
t te ent I t and tracing wheel can ¢ 

‘ ‘ ter of template 

\ 0 I idiagraph is rigged up for 
i yvoirre lar cuts and is being used for trimming flanges 
tch Marine | er Tubes as per Figure No. 11. These 
| | d ha ibout ne radi The former 
t b A i cutting and finished for 
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aul g y chipping The Radiagraph is set t 

1 a true circle while the torch is held clos 
emplate by a spring. This cutting is being done so s1 3 
lean at lose to line that no chipping or grinding is 








finishes cut, as the caulking edge ; 





pideril ee. 








Plates shown in Fig. 15 stacked up on Oxygraph after cutt 


Operator is guiding motor driven tracer over drawing. 


injured flame, on account of speed of cut, and t 


tip used Figure No. 10 clearly illustrates how irr 


cutting 1s being done by machine equipment, as th 
plate, special arm, and spring can be plainly seen 

No. 12 shows this type of cutting on one plate % i 
this shows a circle, square oval and on right end a: 


lar cut with six different radi, template being used 


uts but the circle. 


Figure No. 13 shows billet cutting by machine equi 


licates how smooth and clean this 


Billet is 14 in. 


ind plainly ine 


work is being done and tw 


square 
were made in 13 minutes 
Figure No. 14 


ygraph 


shows a 


This 


shing tool after being 


tool is used in the digging 
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Fishing tool 


cut with No, 2 Oxygraph. 
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vells for fishing out broken tubes. There were two cuts 
ade on this tool, each one having ten lineal feet of cut- 
ng, 24% in. thick; the combined time for two cuts being 21 
inutes, and weight of tool being 900 pounds The old 
iethod employed to do this was to cut each piece out by 
and torch and then machine the round ends. The motor 
lriven tracer wheel can be seen on template on right of 


icture. 


MN YY 


Fig. 18. Quadruple Punching and Shearing Machine for which housings 
shown in Fig. 7 were cut. This machine is manufactured 
by Joseph T. Ryerson & Son, Chicago, 


Figure No. 15 shows to what extreme irregular lines can 
be cut with the No. 1 Oxygraph. These pieces are used in 
wheelbarrow construction, and were cut twelve pieces at 
one time by piling one on top of each other and then hold- 
ing them together with one bolt in center 

Figure No. 16 shows these plates stacked up on Oxygraph 


after cutting. In the foreground, operator can be seen guid- 


ing motor driven tracer over drawing. Cutting speed at rate 
of 108 in. per minute on single plates 

Figure No. 17 shows the kind of cutting that is being 
done with this machine, all cuts being smooth, clean and 
straight, and we re cut .015 in. to line, the material being 
high grade die steel, 3 in. thick. 

The writer hopes that this article and illustrations will be 
of interest to our trade in general, and in his next article 
will endeavor to describe some machine welding operations 
that I am sure are more wonderful, if that is possible, than 
those illustrated in this article. 





LARGE CAST IRON WELDING. 

One of the most interesting and successful heavy cast iron 
welding jobs is being handled in Detroit at the plant of 
Dodge Brothers under the supervision of Mr. J. S. Jacobs, 
welding supervisor 

His method of handling this work, which is a large steam 
hammer cylinder varying from 3 to 5 tons each, is to first 
drill into the crack with a 2-inch drill within about ™%-inch 
of the bore of the cylinder. This can best be accomplished 


$to 1,000 degrees of heat in about 15 hours 





with a radial drill press. He then inserted in the bore of 
the steam chest a 7-inch shaft, allowing same to stick out 
over the end of the casting. The cylinder is then picked 
up by electric crane, and placed in an oil burning furnace 
made out of firebrick \ shaft is set on the blocks at each 
end of the furnace so that the casting can be conveniently 
turned. The top of the furnace is covered with plates of 
asbestos 34-inch thick, in sections of 1!'3 feet in width by 
2 feet in length, so that the furnace can be opened at any 
place by simply taking out one of these sections. The idea 
of these sections is so that one at a time can be opened to 
allow the welding operator to insert his torch. The fur 


nace is heated with crude oil with the open bottom furnace 





Steam hammer cylinder welded under supervision of J. S. Jacobs. 


so that the flame and air will not strike directly on the cylin 
der. The heat is applied so that the casting is brought up 
This degree of 
leat is maintained for reasonable time and then the furnace 


is shut off and the welding operation is started, which re- 


When the 


weld is completed the furnace is covered up tight and al 


quires about only two hours of actual welding. 


lowed to heat until the casting once more attains the unt- 
form heat of about 1,000 degrees, after which the furnace is 
allowed to cool for about 36 hours The operators are pro 
vided with 14-inch asbestos gloves and goggles that are not 
affected by heat 

The information to be gained from this article is that the 
welding is a small end of the job. The important factor is 
in the preheating and placing of the job in the furnace so 
that it can be handled with reason 

The object of this article is to impress upon welders that 
there are more failures on large jobs through improper 
handling and preheating than there are in the welding, and 
there can be no doubt but that this theory is absolutely cor 


rect 


REGULATORS AND TORCHES. 

The most neglected parts of the oxy-acetylene welding 
and cutting equipments are generally the gas pressure regu- 
lators and the torches. Many operators entirely disregard 
the instructions given them regarding the use and the care 
of these instruments. Welding ‘should be recognized as 
a trade but there certainly must be some requirements de- 
manded of welders besides the ability to weld metals. Any 
welder worthy of the name should be familiar with the 
construction of the apparatus intrusted to his care. and 
should feel obliged to use them with the same care and 
consideration as the mechanic uses his machinery, tools 
and instruments Just as easily as one can distinguish the 
scrub machinist from the real, dependable mechanic by the 
quality of his work and by the way he keeps his tools in 
order, so can the good welder and cutters be told from 
the metal melters and burners. It is a joy to find welders 
and cutters who take good care of their apparatus and 
fortunately many or them do. 
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TRAINING STUDENT WELDERS. 


By Ed. J. Hardy 


a. 


Berkley 


an ¢ ncreasing demand 

\ lechnical { h School 
1 t lud i depart nt of 
t nt consists day 

1! eT the ect ) oO 





With Class in Welding Lecture Room. 
| y two ten-tank mani- 
quare teet and consists 

i vlinder, a welded angle- 





Fig. 2. Section of Welding Class in Detroit Cass High School Welding 
Department. 

iron table with fire brick tops, torches, regulators, hose, etc 

Under the present schedule classes are held from 9 A. M 

to 1 P. M. on Monday, Tuesday, Thursday and Friday of 

each week and every week day night from 7 to 10 P. M. 


\ll classes are completely 


of eighty. 


ers and mec 


nel 
nnel 


1 


nanics 


Many 


of 


the 


4 


| 


la SSCS 


emploved in 


who 


h 


iV 


\ 


filles 


to which names are being added daily 


1 and there is a waiting list 


; 1 
» § 


argely made up of weld- 
the various Detroit industrial 


been di 


ing production work 





are taking the course to perfect themselves in other brat 
of welding. Cast iron welders are learning aluminum, st 
and job welding, while those who have been specializing 
sheet metal, or some other line, are applying their 
whatev branch of the welding trade they wish to 
themselves in. The advantage of this can readily 
tor as a welder becomes more proficient and the raz 
his adaptability more extensive he increases his useful: 
to his employer to just that extent. 

Che course of study is divided into two parts '. 
consist of 24 lessons, of three hours each, is plam 

ve the student a general knowledge of the subje 
ng oxyacetylene welding equipment, use and care of 
and the welding of cast iron, steel, brass, aluminu: 

ng. Exercises are given the student for practic: 

occupies at least two-thirds of each three hour lesso1 

The second part of the course is eovered in 24 lessor 
takes up the more advanced problems \ student m 
cialize in one line of welding if he wishes—sheet alun 
sheet metal, general job work, etc. Less time is 























Fig. 3. Oxygen Is Piped to Each Welding Table From a Central Source 
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the Cylinders Being Connected Up in Manifold. 


the 


and 


lecture work instructor 


the 


by more time 
difficult 


as where contraction and expansion figure as th: 


and 
handling 


to pra t 


demonstrations repall 


of 
such 
plexing problem. 

\ all kinds 
turnished by the City Engineers’ department, and as soo 
the student has demonstrated his ability to undertake a ré 
iob, he is allowed to take hold of this work 
the student reaches this stage of ability, he must wor: 
exercise stock, the 


the work others. 


good amount of general repair work of 


However 


watch demonstrations of the instruct 


and of He is required to perform 


operation satisfactorily and is given personal attentio1 


he The 


ished is inspected, criticized, and suggestions offered whe 


assure best results as progresses. work when 


improvement in handling and finishing is deemed necessa! 
Whenever the fra 


If any interesting points can be brought 


advisable the weld is broken and 


is examined 


the class is given the advantage of such suggestions 


tr 


The shop is arranged with a large lecture and demons 
efforts are to combit 
the application of the practical and the theory. This ro 
is equipped with a pre-heating furnace, welding table 


ing room in one end, where made 


+ 


other equipment necessary to carry any job through 
completion 
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RED SEAL FLUXES 


The Best Is the Cheapest 
We offer the same FLUX that we have 


been using in our own shop, which is the 
largest in the SOUTH, for eight years. 
RED SEAL FLUXES are the best that 
can be bought at any price and at much 
lower prices than many inferior brands. 


RED SEAL CAST IRON FLUX Per lb. 


You can’t afford to use less than the best 
facilities in your repair work. Imperial Welding 
and Cutting Equipment is first in Safety, 
Speed, Economy and Efficiency. Its maintenance 
cost is low because of the small gas consumption, 
and a single operation often pays for its cost. 


We are headquarters for Welding, Cutting, 
Carbon Burning and Lead Burning Equipment 
and Supplies of all kinds and ship on short 
notice. Write for the Imperial Catalog and full, 


detailed information regarding methods of oper- 


ation, economies effected, ete. S$ ££ > eee $0.50 
IMPERIAL BRASS MFG. CO. + did + --dacaeemmmmmmaaiaaammmaasannaa - 
522 S. Racine Avenue CHICAGO, ILL. + aad dh ~ pp 42 
pecaae 2. | renderer 40 

| 50 to 100 Ibs. 37 


100 Ibs. or over... 35 
Prices on FLUXES for other metals furn- 


ished upon application. 


We carry a complete line of welding ma- 
teria! and supplies. 


Write for Jobber’s prices. 


Memphis Welding Co. 


MEMPHIS, TENN. 


be drive pulley bre 1 
elded with Imperial Equipment. 
















WELDING PINCER 
MODEL 3 
Price, $1.00—3 for $2.50 


U. S. A. Patent No. 
1301185, April 22nd, 
1919, Foreign Patents 
Pending. 


Length, 16 inches. Weight, %% 
pound. Holds the welding rod 
tigid at angle shown. 


A slight pressure on small lever opens jaws. 


SENT TO ANY WELDING SHOP FOR A 30 DAYS’ TRIAL ON RECEIPT OF PRICE. 
If not needed after that, return pincers and money will be refunded promptly. 


Jobbers and Agents, write 8 SORENSEN, 18 E. 16th m., CHICAGO 

















Campbell’s “Oxy-Acetylene”’ Welding Manual 


: CONTENTS 
By Lieutenant Lorn Campbell, Jr. seeisiiiidiinan a 
I. Apparatus Welding. 
Ordnance Corps, U. S. A. Il. Operation. Part Four — Steel 
, 5 Ill. Shop Equipment. - Welding. 
Lieut. Campbell organized and conducted the Army IV. Apparatus repairs. VIII. Brass Welding. 

. . ) . _ ‘ 1 < V. Preheating Agencies. IX. Part One — Alum- 
Welding School at Peoria, Ill. His new manua is VI. Part One—Welding pinum Welding. 
based on his vance Asati in TT goed nies “Tes Deets potty - eee 

5 s, 89 illus is, bound in cloth, of Cast Iron. Part Three—Alum- 
welders. 154 pages, 89 illustratior aot Irom. 6 oe 
$1.25. ing of Cast Iron. x. Welding of Malle- 

Part Four—Weliding e Iron, 
THE WELDING ENGINEER of Cast Iron. XI. Oxy-Acetylene Cut- 
. Vil. Part One — Steel ting. 
Chicago, Ill. Welding. XII. Carbon Burning. 
Part Two — Steel jlossary. 
608 S. Dearborn St., Welding. Index. 
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many other places 
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Breaking Welded Pieces by Test 
aking tests of welded pieces, it is essential to know the 
tie the material being welded if fair comparisons are 
t rade i stan in very soft material having a 
tt t t ut 50,000 Ib. per sq. in., where the weld is 
the 1 ect is the rest cf the piece, the chances ar 
t d weld made by eithe pt cess will be = strong 
h t I t! riginal material, so that the figures ob- 
t re t the orig 1 material and not those of the 
ve Qn the other hand, if the original material is of 60,000 
te ile strenetl the chances re that even with the weld 
lew r rced the break will take place in the weld. The 
vrite cessal t n t measure the elongation 
t t t i length, but in each inch between the 
gave mark rder to be sure of what the figures do represent. 
| t! ré iy ove tor ox cetvlene welds, the vield 
ts are t r tl we while in the tests given below 
for electi velds the vield points are those of the original ma- 
terial. 
I I i 
rs | nter 2ir sroke 
yutai Vola 
Arg | ) Outside Weld 
Weld ’ r nt Inside Weld 
“> % t Inside Weld 
\s stated before, the elongatio: f electric weld material 
t s very low ai the t. therefore, is very close 
the uit t str gtl t \ ( ticed that the elonga- 
t S ve small, and an examination of the test pieces will 
w that most of it is in the original material 
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forgings to consider the character of welds with regar 


to their soundness, because usually welds are not made in 


ts. It 


thas 
drop 
which require great care in order to get the best resul 
interest to know that the experienc: 

easiest way of determining a welder’s ability 
[ x 


be of in writer's 
quickest and 
to have him weld together two pieces of '% 

the case of gas welding, or two pieces of % 
The reason for usi 


both the 


2-in. ordinar 


bar steel in 
steel in the case of electric welding. 
that 


bar 
in electric welding 1s beginni 


electric weld are liable to be bad for 
bad the temperaturt 


the wider piece 


and end of 5-1n. fr 


the edge. The beginning is because 


1} 


ot been raised to the proper point, and the end is bad bec 
the temperature is too high With oxy-acetylene weldi 
the temperature at the beginning and end can be regulated 
the operator The electric weld should be machined off 
in. on each side, leaving the piece about 2-in. wide. If su 
then clamped on an anvil or heavy block, 


pieces are 
is on a line with the face of the anvi 


the \ 


the bottom of 
part of the piece is struck with a sledge, a 


the projecting 
good and rapid test can be made of its quality. 


brittle and 


It will be found that electric welds are very 

ot give much bending, while gas welds will bend dow: 
ind will even stand further bending before cracking 
sutside of the weld if they are properly made. An examuinati 
t the fracture will indicate the mechanical soundness of 
weld. Beyond this the welder cannot go, as he has but litt 
to do with the metallurgical character of the weld. 

Welding Heat Changes Structure. 


The physical structures of welds are of great interest 


mportance. In most cases they are what would naturally 


xpected from the high temperatures involved in the weldi 
operation, but in the oxy-acetylene welds made with ordi1 
material, the weld is coarse grained, and, on account of 

distribution of the heat, the grains are approximately « 

ixed. Most of the carbon has been burned out by the heat 
that what is left exists as isolated particles of cementite 
the grain boundaries, as in very low carbon steel. Chere 


ilways present more or less oxide, which is readily seen in 
unetched dark 
juently minute holes probably caused by the escape of occlud 

Especially in the tops of welds made 


section as small round dots. There are fre- 


during cooling. 


Lases 


with a heavier tip than necessary, there are plates and nee 
? what is probably nitride of iron, due to the combining 
the nitrogen of the air with some of the iron. The mater 


next the weld is coarsened by the heat and somewhat d¢ 


bonized for some distance below the original surface. Betwe 


the body of the weld and the original material there is a zone 
‘ 


ther 


unless proper fusion has occurred, t 


gradually changing carbon content, as would be naturally 


In this zone, 
films of oxide of great thinness, which are 
but etching shows 
1/50000 in. th 


pe cted. 
are liable to be 


visable in the section which 


polished 
a 


distinctly These films are of the order of 


the effect of causing the weld to break along the 
greatly decreasing its tensile strength and elongatt 
Similar 


ind have 


of the V; 


they are also fatal under alternating stress. 

ire liable also to be in the body of the weld where it has beet 

poorly made; but they do not exist in any place in a proper! 

made weld The burning out of carbon and the presence 

oxide dots cannot be avoided, and they are the only deiect 
a good oxy-acetylene weld. The nitri 


which should exist in 


ultimat 


if iron is probably of little importance, as far as 
strength is concerned, although it may have some effect on thi 
elongation, and, as it should not exist in a good weld, its ett 


usually be neglected. 
same general characteristics as OX 


The grat 


welds have the 


acetylene welds, the difference being in degree only. 
+1 
f the Vs in the original material 


surfaces of 


defects 


y columnar, their log axes being perpendicular t 
The layers o1 
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SCORED CYLINDERS 


and cracked water jackets successfully repaired. Our factory nearest you will make 
these repairs on a 24-hour service~«basis. 


Regrinding of cylinders that have been scored by wrist pins or through other causes is 
unnecessary. The Lawrence Patent Process fuses a silver-nickel alloy into the defects mak- 
ing a quick, clean, permanent job without altering the bore of the cylinder. Same piston 
and rings fit. 


Cracked Water Jackets are Also Made Permanently 
Good through this Same Process 


A list of our factories and licensees is given below. There is one near you. Send your 
scored cylinders and cracked water jackets to the nearest plant. There we will insure you 
quick service and perfect results. Aside from the liberal arrangements we make with 
you, the money saving service you render your customers will help make you known as 
a concern that looks after their interests—and this is a business asset in itself. 


We guarantee all of our work. Write to any of our plants for full information. 


: PLANTS 
Buffalo—1!10 Summer St. Minneapolis—14 N. 9th Street. 
Chicago—1522 Michigan Ave. Newark—292 Halsey Street. 
Cleveland—6529 Euelid Ave. New York City—791 Eleventh Ave. 
Detroit—1246 E. Jefferson Ave. Philadelphia—1601 Summer St. 
Los Angeles—1030 S. Grand Ave. Pittsburgh—5102 Baum Blvd. 
Milwaukee—1I8 Martin St. San Francisco—!16 Hyde St. 

LICENSEES 


Akron, Ohio—Akron Welding Co. 

Amsterdam, N. Y.—Matthew Harrison, 58 Union Street. 

Bridgeport, Conn.—United Welding & Repair Co., 172 Elm St. 
Cincinnati, Ohio—Cincinnati Welding Co., 410 Richmond St. 
Columbus, Ohio—Central Ohio Welding Co., 200 East Lynn St. 

Denver, Col.—Blanchette Welding Co., 149 South Broadway. 

Erie, Pa.—Lake Erie Welding & Spring Co., 338 W. 12th St. 

Grand Rapids, Mich.—Ox-Welding Company. 

Harrisburg, Pa.—Harrisburg Welding & Brazing Co., 94 South Cameron St. 
Hudson, N. Y.—Hudson Welding & Repair Works, 22 Spring St. 

Kansas City, Mo.—General Auto Parts Co., 1621 Grand Ave. 

Lima, Ohio.—Buckeye Welding & Repair Shop, 133 W ater St. 

Memphis, Tenn.—J. B. Cook Auto & Machine Co., 294 Washington Ave. 
New Haven, Conn.—New Haven Welding Co., 763 State St. 
Portland, Me.—Portland Garage Co., 49 Cross St. 

Providence, R. 1.—Rhode Island Score Filling Co., 173 Eddy St. 
Richmond, Va.—F. D. Schluter Auto & Welding Co., 1009 W. Broad St. 
St. Louis, Mo.—Scored Cylinder Repair Works, 325 N. Jefferson Ave. 
Schenectady, N. Y.—Franken Oxy-Acetylene Welding Co., 5 Villa Road. 
Springfield, Mass.—Hoag Welding Co., 31 E. Court St. 

Troy, N. Y.—Reliable Auto Repair Shop, 229 River St. 

Washington, D. C.—Day Welding Co., 43 Sumner Court, N. W. 
Worcester, Mass.—Central Autogenous Welding .Mfg. Co., 98 Union St. 
Yonkers, N. Y.—Kipfer Engineering Co., 11 Nepperhan St. 
Youngstown, Ohio—C. F. Erb, 722 Madison Ave. 

Montreal, Canada—Pyke Motor & Yacht Co., 374 Notre Dame St. 
Regina, Sask., Canada—Capital Welding Shop, 1762 Osler St. 

Toronto, Canada—Ontario Motor Car Co., Ltd., 18 Bloor St., East. 
Windsor, Canada—L. Lawrence & Co., 41 Sandwich St. W. 
Melbourne, Australia—Finlay Bros., 322 Elizabeth St. 


ESTABLISHED 1862 
L. LAWRENCE & CO. NEW YORK City 


| A FEW TERRITORIES STILL OPEN FOR LICENSEES 
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Nitride of Iron in Arc Welds. 
ecial t between electric and oxy-acetylene 
welds, however, is in the preset ot large amounts of nitride 
of iron, which s explained before, is caused by the nitrogen 
rf t r vith the iron at the very high temperature 
of the ar \lthough this material has not been isolated as 
vet comparison with material that is known to be nitride of 
t leaves little doubt of its identity Nitride of iron resem- 
bl ement trongly with ordinary etching, although it 
doe ¢ | Ken with sodium te etching, as does cementite 
Nit vhen present cient quantities apparently 
for 1 eut vit n wl I h resembles pearl- 
ite All steels contain s ( ( but because there are 
m ( t ki ! elie not — for 
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due to the acid eating off the corners of the metal next to t 
plates and making a groove which of course shows dark in tt 
microscope. These plates lie along the same as in the gralr 
as do Neumann lines, and do not lie along the slip planes 

is doubtless for this reason that they have but little effect 
the strength or distortion of an electric weld. As the am 
| 


of nitride increases, it collects in large masses which finally 


pear as eutectoid. In the writer’s opinion, these masses 
nitride contain some iron carbide because parts of the 
darken with sodium picrate etching or with heat tinting, w 
in pure iron nitride there appears to be no such effect 
Reference has been made to the path of rupture i 
\s a comparison it may be stated that in sound iron or 
this path is always through the grains along the slip planes 
sound oxy-acetylene welds made with usual welding mate: 
the same path is followed, while in electric welds the pat 





At left, welding the butt of a door frame Center, welded hatch coaming corner. Right, split deck collar on L-ring ready to be welded 


within the writer’s experience, always along the grain | 
aries, 
THE DAVIS-BOURNONVILLE INSTITUTE 

The Davis-Bournonville Institute in Jersey City is 
teresting example of an industrial school promoted 
manufacturer for the benefit of the industry in which hi 
leader. The many requests received for skilled weld 
seemed to make it imperative that men be trained to 
the general present and future need and thus provide 
growth which will benefit all concerned. Few manutact 
are doing anything to provide for skilled workers neces 
for the growth and prosperity of their business. An ex 


like this is of considerable general interest 


Classified Ads 


Help Wanted—25c per line, minimum 4 lines. 
lobs Wanted—4 lines free. 

Other Ads—50c per line, minimum 4 lines. 
Court 8 words to line. Add 6 words for keyed address 





Wanted—Salesman to solicit subscriptions to The Weldin 
Engineer, or furnish names of possible readers. Compensat 
good. Correspondence confidential. Write Mackenzie. 


For Sale—Welding shop, well equipped, doing ni 
ness, large city Possibilities wonderful. Owner ill 
dress R, care The Welding Engineer. 

For Sale—Davis-bournonville Double Oxygraph 
Used few we 
wood as new. Cost $1,800. Metals Weld 
pany, 331 Fourth Ave., Pittsburgh, Pa 


ting sketch plates, special shape 8, etc. 
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THE FAMOUS 
+ SOT ad» th 


CUTTING TORCH 


Many thousands of these remarkable 


107 MASS.AVE.BOSTON.MASS. cutting torches are in continuous use 
= = = ll ae all over the States and Canada. 
We make immediate shipments of 
torches, tips, nozzles and other spare 
parts. 





OXYGEN 








ACETYLENE 








One of the Best and Most Economical 
Generators Manufactured 


Manufacturers of Electric and Oil Preheaters 
Welding and cutting apparatus Cast iron rods 24 in. long 


Lead burnin utfit Tobin bronze rods 
: So wd Manganese bronze rods 


De-carbonizing outfits Aluminum rods 
Welding torches Aluminum solder 
ss Rrazing wire 
Cutting torches Brace enrlt- 
Sheet metal torches 


Battery torches ( Norway 


























Acetylene torches Wire J Sweden 
Regulators ) Superior 
Safety lighters | Vanadium 
Carbon rods \ Nickel 
Carbon paste Asbestos paper 
Gauges Asbestos gloves 
Hose Welding plates 
Goggles “V" Blocks 
«i ra e 
Superior Oxy - Acetylene Machine Co. 
} . . 
/ Our Ne TNVELDING COs Provideneer R. I. Hamilton, Ohio 
Fyber-Weld GOGGLES for Welders 
Fitted with “Essentialite’’ Lenses Frame is made entirely of vulcanized fibre, and in addition to being light in weight 1s a 
7 py —— non-conductor of heat and electricity, is non-inflammable and infusible, is not affected by 






" 





moisture or perspiration and is easily sterilized and kept sanitary Has flexible leather 
\ center, ventilated side pieces and adjustable elastic headband 

Prices as follows 

No. 510, fitted Essentialite lenses, No. 4 shade, for cutting and cover glasses......$3.00 pair 
No. 510, fitted Essentialite lenses. No. 6 shade, for welding and cover glasses. ....$3.00 pair 
No. 510, fitted with amber, smoked green or deep blue, cesco blue and cover oe $2.50 pair 
Extra cover glasses in clear or amber tint..... NP Rene aren A ee Rae Pay secu se oe 


“ESSENTIALITE’ LENSES 


thoroughly conversant with the rea] qualities and 
} 


> pleasure in furnishing the following information 


To those of our patrons who 
benefits of ‘ Essentialite’’ lenses 





In placing the “ Eseentialite’ ’ be trade, we ive, after years of experimenting and 
research, succeeded in discovering the means of protecting the delicate organism of eight 
against the destructive Ultra Violet rays We ave demonstrated conclusively that with 
these lenses we vanquish the so-called fatigue-weariness’’ and headaches caused by Ultra 


Viol 


Manufactured By CHICAGO EYE-SHIELD CO., 2300 Warren Ave., Chicago, Ill. 


and Infra Red rays 
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Position Wanted—As toreman in a shop doing oxy-acety- 


iSetamratweree fo Que Flaces sr 
Prete rthern Minnesota or Wes BRAZIN 
1 the Mates take the COPPER. 
al ID). J. Matelski, Guess Wor 


out of 





For Sale 


iC) 
Cael 
a. 
s 
QO. 


Position Wanted ( 1g acetylene ind tw 


ocd 


Salesmen Wanted : M our fis e of w ing and cutting AMERICAN FLUX COMPANY 

















, . shen 1 State 
eee recs , SALES AGENCY: P.O. Box 153, FACTORY 
eS practical Mad. Sq. Station, New York City East Acton, Mass. 
I t tod \ ral proposit lf Irie 
nt r the ds. It su are simply 
unit anvwerove want onus 44 LT POSTTIONS VACANT 
t profit \merican Welding Co., 2724 
ae ( 
The Alexander Milburn Company, Baltimor: 
, have several openings for Executives, District Sal 
y e Keren ee ee — ee 
Wanted OXy~-a yi weldet vishe a Managers and Assistant Salesmen. 
tor or repair man in a manu , D; M a 
i , Te . Exclusive territory Jistrict Managers, with 
\ddre \( care The Welding En : : © Seryosy FO AmeCeNS — : 
N eral salary and commission. Good opportunit.es 
It-.Nov. advancement to executive positions are open to 
Wanted \l] around acetylene welder wishes good steady pable men. 
di eee eee \pplicants are requested to give the fullest de | 
\ddri eS come It-Nov tails as to age, experience, etc. Same will be hel j 
. strictly contidential 
4 ante kn all around acetylene welder, brazer Mice , : 
Position Wanted \ t 1 acet ¢ lider, braze Vddress \Ir. J., 1420-28 W. Baltimore St., Balt 
leutter, O ‘ rience in car shops, ratl more, Md 
( 1 tar shops, jobbing shops, construction ‘ 
7 
pipe lines, pipe fittings, ete. State wages 





Ouigl West: Carrollton, Ohi it-Nov 












Wanted—Slight! sed welding and cutting apparatus ' 
' ‘ \] generators and supplies at ‘WHEELER | 
\pply Box 7] care The Welding Engineer. | 


1t-Nov 
Position Wanted—Pract 1 welder will handle and demon 


PROTECTIVE 
WEARING 
APPAREL | 


York City, ne vorth while articles and 


ng mp or welder What nave you? 





; Write for full details of our complete line of Asbestos 
For Sale . ( Q © cess Fire-proofed Duck and Leather Gloves, Mittens, Coats 
C C ' . eeneeds . heat o Pants, Aprons, Leggings, Spats, Helmets, etc. Low in cost 
. and fully guaranteed. 
S ¢ ( sed; exper 
ly g Complete ou F. H. WHEELER MFG. CO. 


215 West Huron Street, Chicago 

















Position Wanted — lirst-cl lectrical welder with experi e o 3 
nome A. K. and machines desires position as uperior Brazing Compound 
r ‘ t 1 ind Trepal!l work, also as 
] Possesses good education = ae 7 

wine ) - LT A product of years of time and stud i 
(;00d_ references. M. F. fee eee ees Over 98 per cent pure boron and is 1 i 

Crate & Welding Co. 222 Halsey | | attended by deposit or scale. Acts 

1t-Sept \ \ a superior flux and purifies the br 


an i ing spelter, causing spelter to flow 
Soldier Wants Job —} met rs nt, Ordnance Corps, just SUPERIOR. evenly into every part of joint, wit 
\ ft 7.7 > , ¢ > tr 
. ee tan vant of oe Have had plenty \ out deposit, scale or enamel. A t! 
BRAZING i will convince the experienced weld 


\. W , ral Delivery, Lawret ceburg, COMPOUND: of the merits of Superior Brazir 





It-Sept 


e! ee 1 Compound. 
Position Wanted—Have had experience with general weld- — | 


yarns. Last year in charge of sheet metal work —_ Standard Mfg. Co. 
' | Nant \\ . | 


l Z anywhere Address 








, : ——" eee Send for Free 318 S. Canal a Chicago 


Ohlsor 0 Riverview Stree Brockton, Mass. Sample 


1t-Sept. 














CUTTING 

So much attention has been given to welding, so closely 
ated inasmuch as the principle of combustion is concerned, 
it it has induced more persons to study the art, but with 
e cutting process it has been unfortunately the reverse. 
are no doubt, less than 
the 


ere en per cent of the Operators of 


the 


n of their flame; the limits of their skill being in guiding 


ting torches at present time who understand ac- 
e torch along a chalk line and burning the steel, thereby 
vering the pieces. They cherish the idea that the force ot 
e oxygen alone, against the steel carries out the cutting. 

One of the principle reasons for these conditions being 
rat superintendents and foremen know as little about the 
itting process as do the operators themselves, and cannot 


erefore, detect good work from bad 

This results in having the art remain always on the same 

Another reason, also due to lack of knowledge of the 
that the 

rom amongst the helpers of different classes of mechanics, 

skill in the use of any tool, 

The desire to handle a torch is 


ane. 


rerequisites of an op: rator, is burner is extracted 


nd is, more or less, without 
t alone a cutting torch. 
nticing to the average helper and he applies to his foreman 
ir the next opportunity to learn the operation of a torch. 


ie foreman who considers it only an untrained mechanic's 


»b, and the superintendent anxious to keep the wage scale 
is low as possible, deem it a good move to “let the young 


tellow have a chance.” After a week or more of breaking 


with a fellow burner he is given an outfit of his own and 


s proclaimed eligible to burn. He daily learns to cut faster, 


d am fis own opinion better, but he never knows why his 
rch cuts, for few of his class understand the seemingly mys 
rious action of the cutting flame. 

While it is not necessary that persons should be drawn 


trom the welding ranks, it is necessary that students or ap- 


prentices should be instructed in the use of the torch by 


skilled instructors or operators 
The advantage of cutting steel by this process over that 
Steel 


of any thickness can be cut into any shape with speed vary- 


f any other method is unquestionably in its favor. 
ng from four to twenty inches or more per minute at a de- 
ided saving in both time and labor over all other methods. 
For the 


being 


cutting steel and wrought iron oxy-acetylene 


process has practically no competitor, it impossible 
with the carbon point to cut as fast or as fine and neatly as 
the gas torch, although for cutting up scrap the carbon point 
is cheaper if time is*no object and labor cheap. 

Cutting with the electric carbon arc is no more than a 
melting process leaving a very wide and irregular cut. 

It is true that the cutting torch is on a par in usefulness 
with the pneumatic hammer and its use would be as indis- 
the 


It has taken these past four or five years to bring it to 


ensable as latter in every case. 


ts present state of efficiency, the welding and cutting equip- 


ment so essential to the proper manipulation of the oxy- 


acetylene flame, so that now it is not a question of better 
but to 


made to serve for both welding and cutting. 


Instruments what new line of manufacturing can be 
Che most essential factor in the accomplishment of a good 
the This fact cannot be dealt 
too ascertained that con- 
taining as little as eight per cent of foreign gasses is unfit for 
utting. 


use of 


u 1S 


with 


pure oxygen. 


much. It has been oxygen 


The majority of superintendents and foremen in 
plants where the process ts being used extensively have not 
ad it made clear to them either by demonstration or expla- 
nation, the value of the use of pure oxygen. 

Pure 


Xygen can be purchased as readily as impure oxygen and 


lo their knowledge, oxygen has always been oxygen. 


he value of it over the poorer quality should discontinue the 
the pur- 
hasing of oxygen will eventually reduce the cost of cutting 


se of impure oxygen entirely. Discrimination in 
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almost sixty per cent of its cost. From this it is meant the 
savings in the quantity of oxygen used, the expense of chip- 
ping slag from the line of cut, reduced speed in cutting, han- 
dling of extra other drawbacks 
which follow the use of the cheaper quality oxygen. 

Pure oxygen oxidizes more of the heated metal and much 
faster than does impure oxygen. More is therefore 


completely consumed, which leaves the cutting line free for 


cylinders, and numerous 


oxide 


the rapid advance of the cutting stream resulting in a very 
neat and accurate cut. 

The cut 
while 


term should be substituted for that of burn, for 


burn is predominantly used wherever the process is 
applied its aim is to cut as if by mechanical means, instead 


of burn as by the melting method. 


Burners should be educated into steel cutters, Proper in 
struction of this class by an operator or instructor. 
Comparing the electric arc and the oxy-acetylene process 
in welding, with few exceptions the same operations may be 
accomplished with either. 
The the 


acetylene flame and the greater part of its heat is produced 


electric arc has a higher temperature than OX) 
in an extremely localized area within the metal to be welded 
rather than external to it, as is the case in the oxy-acetylene 
flame. 

Up to the present time the electric arc welding process has 
been used almost exclusively in the welding of steel. 


The 


one of the fundamental problems of mechanical engineering, 


matter of fastening two pieces of steel together is 
since all machines are made up merely of so many pieces of 
metal The rivet is almost as old as the 
The threaded bolt 
with the rivet, are recent inventions. 


fastened together. 


hammer and anvil. and nut, as compared 
The welded fastening 
The welded fastening has 
always been looked upon as a stronger joint than the riveted 
or bolted f The that it never more 
widely used wiutil recent years has been due to the fact that 
only 


came down to us from antiquity. 


Tastening. reason Was 


one way of making a welded joint was known, and 
that this was not applicable, except to a limited range of 
joints. As a general proposition the riveted joint, or bolted 
joint, has a tensile strength which is considerably less than 
the tensile strength of the original piece, while the welded 
joint is as strong as the original section. For instance, two 
pieces of boiler plate may be riveted together with four rows 
of rivets and double straps, and the tensile strength of the 
joint will not exceed 85 per cent of the strength of the orig- 
inal strength of the plate, yet it is quite a simple matter to 
weld a joint in the same plate, either by the old forge weld 
ing process or by a latter autogenous welding process, and 
obtain a joint that is as high in tensile strength as the origi- 
nal plate. The welded joint, and particularly the butt welded 
joint made by an autogenous welding process offers greater 
strength, with a thickness for practical purposes equal to the 
thickness of the original plate. This is a feat in mechanical 
engineering which has been unheralded, but ranks with the 
introduction of the power hammer, the pneumatic tool, and 
other great strides in mechanical engineering progress. There 
was a time when worn surfaces of the steel parts in a ma- 
chine made it necessary to scrap those parts. There was no 
method of avoiding this practice. The wearing of a fraction 


of a cubic inch of metal from one of the bearing surfaces 


of a steel part made it necessary to scrap the labor invest 
ment in that particular part entirely. 


It was only with the introduction of the autogenous weld- 


ing process that it became possible to stop this economic 
waste. Viewed from the perspective of the last fifty years, 
the achievements made possible by the autogenous welding 
processes in the last five years are probably the most re- 
markable of any in the mechanical field. The first of the 


new welding processes, which may properly be called auto 
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takes place more or less 

elding process In this 

elded, together with the additional 

it the same composition 

t tate i emical reaction, so that 

t re in the molten state 


it n in the repair Of broken 


resulted from its use, 


t yns of dollars. 
rc welding, known re- 
etallic electrode welding, 
i irbon electrode and 
il to be added fed into 
ess S net us | 
i n] r¢ done 
( nd the work is in 
ible with the metallic 
i 

veen the electrode and the 

ay eS eS 
nitaneonsls Ac 

+! ar 
ere a complete homegenous 
in autogenous weld. 

ty are made tor electri 
ired wit ther methods for materials 

( ( i makes t vossible t 
t elded to a molten state; 
t i not carried away from the 
uctivity oO! the metal tast 

j 

the weld are comparatively easy to 
it nd the apparatus required is simpler and easier 
tl materials, it is the cheapest 


IT’S READY FOR YOU 





ienstrietemeentitihieimeanael 


1 1 11 sh], » . | 
lIding method avanlable urth, the Voltag 


rent is so low that the process is perfectly safe, and 


perator is provided with a proper hood or shield 
ect him from the light and heat of the arc, he is 
ysed to any danger. The heat and light from the 


ysreater than from tue metallic ar 


is no danger from explosions. 


[The most important ot all advantages, probably, 


welds can be made overhead and on vertical seams 


metallic arc. Overhead welding can hardly be done 


} ~ } } tY 
other methods The sim 


and vertical welding only with great diffi 


ylicitvy of electric welding 


head and vertical seams is, therefore, one of its str 


laims in many instances. 


\bout ninety percent of all electric welding by 
1§ metallic electrodes. 
Practically all hot flame welding is done by tl 


acetylene process. 


Each system is best on certain classes of work 
eant by that, is, that one system is suited to certat 
f work better than another. 

It is up to all persons interested in welding to 
lic that welding is past the experimental sta 


} 


; 1 say : ' ¢ , y11f 
ill " rel po ' ( i ) 


a properly instructed and experienced person 


proj 
The writer believes welding “as stated in this a 
ne of the greatest wonders of the age. 


CLAUDE OXYGEN PROCESS. 


Reader In answer to your request for informati 
to the Claude process of manutacturing oxygen, 
that this process, we understand, is the property of 
Reduction Sales Co., Inc., New York City For furtl 


ormation concerning this process, please refer to tl 








This new edition of our manual-catalog is ready 


for distribution— 


It contains 76 pages of valuable welding informa- 


tion— 


It is the most complete book on arc welding yet pre- 


pared 





SEND FOR A COPY. 


This new book of modern welding practise con- 
tains detailed descriptions of various welding meth- 
ods, modern equipment, examples of welding small 
and massive parts of steel, iron, cast-iron, copper, 
brass, and aluminum, etc., with explanations that 
really explain the proper method, heat values, weld- 





WILSON WELDER & METALS CO: 


























2 RECTOR STREET. NEW YORK 








ing metals, etc., to be used for any particular job or 
line of work. Also a chapter devoted to the repair 
of the interned German ships, the biggest welding 
job in the history of the world. 

Arc-Welding is a live and important topic. You 
can be fully informed at the cost of a postage stamp. 


SEND FOR YOUR COPY NOW 


Wilson Welder & Metals Company, Inc. 
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If you generate it 





with a 
Independent Movement 

" Screwed on Rings 
Type FG Non-ferrous Throughout 
Portable These features —— continued 

Md accuracy even during excessive 

Automatic vibration, wapanaae changes 
Acetylene and rough handling. Send for 
Generator sample set. 


Made in 25-lb., 50-Ib., and 100-Ib. 


Capacity 





Write for prices and literature 


& EQUIPMENT Co. 

®, LACROSSE WIS. 8 
Kresge Bidg. SIE.42*°ST. . oral @ 
DETROIT NEWYORK CHICAGO 


Modern Engineering Co. 


23rd and Walnut Sts., ST. LOUIS, U. S. A. 
































Genuine Genuine 
Swedish Charcoal Swedish Charcoal 
Iron Bars 


Iron Welding Wire 


Best Swedish Brands 
Immediate Shipments From American Stocks 


There is no substitute for Genuine Swedish Charcoal 
Iron on the score of quality 


Federal Tool & Alloy Steel Corporation 


Thomas Towne, Ist Vice President and Gen. Mér. 


General Office: Woolworth Bldg., New York City 


Branch Offices and Warehouses: pe tage Sagi * Se 


654 W. Lake St., Chicago 
319 Metropolitan Bank Bldg., New Orleans 
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OLD DOC THERMIT IS BUSY 

professio1 tor a physician to advertise, but 
t ter the fact that tor surgery on roll necks, 
the D don't intend to hide his light un- 
The Metal & Thermit Corporation, who have 
) id yy st published one of his 

re ed to steel mills ind it reads as follows 
! te iding the letter recently cir- 
ate among the steel mills, and entitled “How Thermit 
My Broke ir. Alligator Shear, that I have 
t rit | peration which was 
ayed t tt wus daily work of rolling out 
eel plate, 1 ecame very badly strained, twisted and 
ted a y trot vigyling around in its collar. Che over 
rai illy ide me su t rough neck that I just plain 

id t juit t nd retused to do any more work! 
My turall vould t tolerate my idleness, so he 
t Dr. J mit \ Id box was then built around 
‘ ( nd atter heating it up until it got redder than a 
r¢ |) t ted d Thermit steel on to the 

| t 


neck telt so strong 
getting back to work! 
carded faith in that old warn 


Set not thyself up with a stiff neck!” because my stiff 


R. M. PINION, 
Bridgeville, Pa. 


net \ssociation of Greater Boston 
rmed with about 300 members. Meetings are held 
month at Deacon 
Mass. M. W. Shea, 


ecretary-treasurer, and L 


\Welders and Opera- 


; ‘ 
1 ant ed at Ne wport New Ss, Va Mr. 
{ it Street, 1s secretary. 
ee ! which briefly reviews auto 
- : le ‘ for oxyv-acetvlene welders 
—, the terms of instruction in 
the D--2 titute \ DY t the circular will be sent upon 


REPAIR OF A BROKEN DROP HAMMER COLUMN 
BY THE ELECTRIC ARC PROCESS. 
By R. V. Gardner. 


t , th nnected with 
] i I il I ! T and more every day that 
’ S elding jobs in the 
‘ ! i ¢ jG de S yle to 
il th ect € equipment as well 
() \ ( it l s has its own par 
t i ‘ t ) 1 re etticient 
i ( icture, repair or recla- 
it that te vhich is best adapted 
quality, con 
operator 
t the lant ta larga 
i rict Ine ot he 
1 6,000-1lbh. stean rop hammer developed a frac 
edge of the tace of the column and near 
Ss f 1 ts rec ) 
t! VI ( lun 1 vas st steel and 1 iarge 


chunk of the metal had simply “jumped off” fro 
of thi /lumn as expressed by the foreman Phe 
Was not entirely out of commission, but was not 
rated at its maximum capacity because of the 
turther breakage 

Prior to the accident, it had been the custon 
o send all large repair jobs of similar 
the larger Oxy-Acetylene welding shops 
cago to be welded by the gas process 


iIved considerable time and expense in the items 


This proce 


nantling, drayage, preheating, welding with gas 
atterheating, cartage back to the plant, and reasse: 
This method would in all probability have necessit 


shut-down of this particular machine ot from a 


ten days, and the plant officials considered this 


Because of the time and expense involved in gas 
the officials were more willing to listen to the repr 
tives of a local commercial welding shop which was 

with both Electric Arc and Gas Welding apparat 
they had had an opportunity to study the operatio 
istactory results obtained with the Electric Process 
steel, the job was let to the commercial company 


understanding that it was to be done bv this method 








The original pieces which had broken from the 
having found its way to the scrap pile. a new part wv 
up to fit the break, provision being made for about 
degree groove all around the piece This was first 


per position by spotting it at different poi: 
Vertical weld 


accomplished until the entire groove along 


bottom of the vroove with the are 


and both ends of the 18x3-inch piece had been 
reinforced. The top of the finished weld 
about four inches across and the depth of the fra 


314 inches 





Universal Oxygen ‘ 
Company SHEBOYGAN 


OXYGEN HYDRO 
WISCONSIN 
MANUFACTURERS 











Most 
efficient 


generator 
for 
producing 


Oxygen 
and 
Hydrogen 






PRICES 
AND 
PARTICU.- 
LARS 
ON 
REQUEST 





ELECTROLYTIC OXYGEN & 
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Light, non-conducting fibre, with many points 
of superiority, with King Arkweld Lenses. 


10 Maiden Lane 
New York 


King 
Welders 
Hand Shield 


MODEL 200 


Send for Booklet 


JULIUS KING OPTICAL COMPANY 





Makers 7 , . : 
SANIGLAS GOGGLES 7 W est Madison St. 
Models for Every Eye Hazard Chicago 


























AUTOMOBILE WELDING 


With the OXY-ACETYLENE FLAME By M. Keith Dunham 


167 Pages 


Price $1.25 Fully Illustrated 


This is the only complete book on the ‘“‘Why”’ and “How” of Welding 
Explains in a simple manner apparatus to be used, its care, and how to con- 


struct necessary shop equipment. Proceeds th 


en to the actual welding of all 


automobile parts, in a manner understandable by everyone. 


Gives principles never to be forgotten. 


Aluminum, cast iron, steel, 


copper, 
brass, bronze and malleabie iron are fully treated, as well as a clear explana- 
tion of the proper manner to burn the carbon out of the tion head. 
Automobile Owners, Garage and Service Stations, Blacksmiths and Machine 
Shops, as wel] as industries using the oxy-acetylene flame, will find this book 


of the utmost value, since the 


perplexing problems arising when meta! is heated 


to a melting point are fully explained and the proper methods to overcome them 
CONTENTS 


shown 


CHAPTER 1.—APPARATUS 
ENO z. 


Oxygen Supply—Care of Oxygen 
Cylinder—Acetylene Generation—Care 
of Generator—Regulators— are of 
Regulator — Creeping Regulators — 
Gauges—Care of Gauges—Welding 
Torch—Care of Welding ‘Torch— 
Effects of Heat—Hose and Goggles 
CHAPTER II.—SHOP EQUIPMENT 

AND INITIAL PROCEDURE. 

Preheating Agencice—Welding Ta- 
ble—Location of Welding Outfit— 
Starting the Welding Outfit—Adjust- 
ment of Flame—Principle of Weld- 
ing—General Welding Knowledige— 
Welding Rods and Fluxes—Choice of 
Tip—Expansion and Contraction. 


CHAPTER III.—CAST IRON. 

Simple Welding—How to Hold the 
Flame—Hard Cast Iron—Pin Holes 
and Blow Holes—Lug on Cylinder— 
Water 


Compression Head—Finishing and 
Testing—Soored Cylinders—Cylinder 
Parts—F ly Wheels—Pistons—Crank 
¢ ted Bearings — Vaive 
Guides—Preserving Threads—Conc?u- 
sion of Cast Iron. 
CHAPTER IV.—ALUMINUM 

Use of—Welding Knowledge—Pud- 
dle System—Flux System—Compari- 
son of Bystems—Welding Rod—Prep- 
aration of the Weld —Iniet Manifold— 
Arm ef Crank Case—Welding the Arm 
Without Taking Out the Motor—Break 
in the of Case—Welding Cold 
—Wrong Method of Setting Up—Lug 


or Boss Welding—Preheating the Case 
—Gas Preheating Flame—One Side or 
Both—Collapse of Weld—Broken Bear- 
ings—Direction of Welding—Shrinkage 
Cracks—Missing Parte—Finishing— 
Die Moulded Castings—Body—Other 
Parts. 


CHAPTER V.—STEEL. 
Welding Knowledge— What the 
Flame Does to Steel—The Welding 
Rod—Simple Welding—Position of 
Flame—Reinforcing the Weld—Frame 
Welding—Lengthening the Chassis— 
Tube Housings—Worn Parts—Gear 
Welding — Case Hardening — Light 
Metal Welding—Gasoline Tank— 
Welding Adjacent to Rivets—Shaft 
Welding—Construction of Parts. 
CHAPTER VI.—MALLEABLE IRON, 
COPPER, BRASS, BRONZE. 
How to Detect Malleable Iron— 
Brazing Malleable Iron—Rear Hous- 
ing—Reinforcing the Braze—Brazing 
Tube to Housing—Building Up Worn 
Parts—Copper—Brass and Bronse— 
Silver se. 

CHAPTER VII.—CARBON BUEN- 
ING AND OTHER USES OF OXY- 
GEN AND ACETYLENE. 
Principle of Carbon Purning— 
Method of Operation—Lead Burning— 
— Hardening— Heating 


CHAPTER VIII.—HOW TO FIGURE 
COST OF WELDING. 
Oxygen Consumption—Dissolved 
Acetylene Consumption—Torch Con- 
sumption Test—<Acetylene Generator 
Consumption—Cost Card—Conclusion. 
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U. S. 


WELDERS’ MOULDING 
COMPOUND 


Practically every country in the world is now 
using this wonderful fire resisting compound. 
It does not blister, or work into the weld; 
takes the place of carbon blocks and rods; 
saves holes and machined surfaces; makes casting of 
missing lugs and other parts very simple; and as a 
cushion for pre-heating work and in aligning work, 
shims are forgotten and 50 per cent of the welder's 
time is saved by using this compound. 


HAS 1000 DIFFERENT USES 
5 Ib. “U. S."" Welders’ 


with directions 


(100 lb. and over—40c per lb.) 


Moulding Compound, 
$2.50 


Manufactured Exclusively by 


UNITED STATES 
WELDING COMPANY, INC. 


Minneapolis, Minnesota, U.S. A. 
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- Superior Brazing Compound. 

” ae ! The Standard Manufacturing Co., 318 South Car 
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PUREST OXYGEN AND HYDROGEN 
At LESS THAN HALF THE COST 


This is the cell that produces 
it. Over 200 manufacturers 
are using the I. C. C. System in 
iron and steel plants, foundries, 





machinery building, steel plate 
work, shipbuilding, railroads, 
precious ore reduction, and in 
chemical, hydrogenation and 
aeronautical industries. 


INTERNATIONAL OXYGEN COMPANY 


Newark, N. J. 
Verona, Pa. Col'eze Point, N. Y. 


Chicago Pittsburgh, Paris 
I. O. C., Ltd., 38 Victoria St., Westminster, London, S. W. 
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WELDOX 
Asbestos Welding Paper 


Send for a Free Sample 


ELECTRIC WELDING 


By ERIK OBERG 
A Practical Book on This Important Subject and One 
That Embodies the Results Obtained and the 
Methods Used by the Most Prominent 
Concerns in the United States. 
295 Pages, 6x9 inches, 213 tlustrations 
PRICE, $3.50 


Electric welding has become so iinportant an art in the 
mechanical industries that a comprehensive treatise on 
this subject covering both the resistance and the arc weld- 
ing processes is needed in the trade. A special study of 
the subject has, therefore, been made by the authors of 
this work, who have been assisted in their work by the 
experts in resistance and arc welding of some of the most 
prominent concerns in the United States engaged in this 
line of work. 

Consultat ons with the experts of these companies have 
made it possible to obtain thoroughly up-to-date informa- 
tion embod: ing the latest developments and discover'es in 
the art, and it is believed that. for this reason. the book 
will prove especially useful to those who are already em- 
ploying electric weld ng equipment or who are contem- 
plating its use, as well as to thé students of the subject 
who desire to obtain authoritative information on the 
electric welding processes. 


CONTENTS 
Electric Welding Processes—"lectric Resistance Butt- 
Welding Special Butt-Welding Machines and Processes— 
Electric Spot-Welding—Se>m-Welding and Riveting— 
Percussion Weldino—Electric Soldering—®rinciples of 


T’S especially made for you—for the welder, not for 

{ the casting. Not the ordinary paper manufactured 

for many uses, but a scientifically prepared, long- 

1 for one purpose 

to furnish a welding paper capable of withstanding hard 

usage and high temperatures without giving off noxious 

and injurious smoke, gases and fumes. Your men nat- 

urally can do better work when WELDOX Asbestos 
Welding Paper is used on every welding job. 


WELDOX Asbestos Welding Paper comes in 50 Ib. 


and 100 lb. rolls, 36 inches wide. 


fibre, pure asbestos paper developec 


Test the Free Sample with a torch. Subject it to 
physical tests. “WELDOX” in your shop and available 
for every job will save in many ways: It lasts longer; 
it cuts out eye and lung sore for the welders; it there- 
fore aids in turning out better work in léss time. 


All rolls specially wrapped, and labeled “Weldox” 


Asbestos Mittens, plain or one finger and thumb. 
Asbestos Mittens, 23-inch length over all. 
Asbestos Gloves, 5 fingers 

Asbestos Leggings, 16-in. to 39-in. lengths. 





Asbestos Aprons, made to specifications Electric Arc Welding—Applicctions of Electric Arc 
keboston — Welding—Welding Transtormer Tanks by Electric Arc. 
Asbestos Cloth. “Electric Welding” is splendidly bound in green cloth. 


If it’s Asbestos, we have it. 


F. D. Farnam & Co. 
140 South Dearborn Street, Chicago, IIl. 
PERUER URE E DELUGED Q CURE DURE DDUC ESET EERE ERE LE CER ER EERE EEE 


It is fully illustrated with cuts and eneravings and gives 
in its 295 pag-s exactly the data and information on elec- 
tric welding that the man in the machine building plant 
reoires. 


THE WELD'NG ENG'NEER ** $,Peh2 
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ALUMINUM SOLDER 


ALLWELD 


lot intended to entirely replace 
Iding, but a real aluminum 
most desirable asset in the weld- 
\ll detrimental characteristics 
ed A\luminum Solder are elimt- 


Write tor sample 





welding 





ALLOY WELDING PRODUCTS CO. 
830 Church Street, N.Y. 


OXYGEN, ACETYLENE and 
HYDROGEN 
REGULATORS | 


(With or without U. S. Gauges) 


Approved by Board of Fire Underwriters 


UNIVERSAL REGULATOR COMPANY 
775-9 Communipaw Ave., JERSEY CITY, N. J. 














Single And Mul- 
tiple Constant 
Current Arc 


Welders. 


The Type ie 
Face Shield weighs but 
1 Ilb., Il oz 


National Electric & 
Welding Co. 


Main Office 
111 W. 40th St., New York 


Aluminum 





“Morey” Aluminum Flux 


+ - + 


Your attention we kindly would ask, 
Which will not be much of a task, 

Our product please thoroughly try. 

Anda customer always--we feel you’ll reply. 


+ + 


Morey Flux and Chemical Company 
Parkesburg, Chester County, Penn., U. S. A. 








WELDING RODS 


High Silicon Cast Iron 


ATLAS QUALITY 
Swedish Welding Wire 


Special Prices to Jobbers 
Inquiries Solicited 


ATLAS FOUNDRY COMPANY 


Irvington, New Jersey 





CARBON PRODUCTS FOR WELDING 


Carbon Electrodes 
Carbon Rods and Plates 
Carbon Paste 





lf it’s carbon—we make it 


NATIONAL CARBON CO., Inc. 


Cleveland, Ohio 











BOOKS ON WELDING 


Write for list of books on welding. 
If it’s in print we have it. 


THE WELDING ENGINEER 


608 S. Dearborn St. 


CHICAGO, ILL. 








Bermo Welding 


OXY-ACETYLENE 


Plants 


13 years successful record 
vuaranteed. Write for Catalog and Easy Terms 


$25 to $250 
Bermo Supply Co., 





Omaha, Neb. 











The Oxy-Thermalene Method of 
Welding, Cutting, Brazing, Etc. 


ACETYLENE OIL GAS PRODUCER 
the gas of greatest efficiency, econom) 
and SAFETY. The only class of its kind 
Saves 25% on gas and oxygen. 


FIRST CLASS REFERENCES 
Special Welding MACHINES, guaran 
teed no flash back cutting and welding 
torches, and supplies. 


The Thermalene Co., Chicago Height’s |!) 
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The latest word in torch 
manufacture. A strong, 
perfectly balanced tool 
| which will not leak or back- 
| fire. Simply constructed. 
| Economical in operation. 
| Adapted to a wide range of 
| use. 


Send for printed description of this 
splendid new apparatus. 


on handle. 





Head drop-forged. 


Acetylene 
grooves : 
accessible. . 





Metal to Metal Seat, 


“ms forming gas tight joint. 
12% 
ee 
(EE 
Single inlet for a —_—— Tip held tightly in 





mixed gases Place by tip nut. 


Tip of special BLLOY.. aeep' 


Welding table stamped 


_ THE NEW AIRCO WELDING TORCH 


“Airco” Model A Welding Torch 








Valve handles 
easy to turn 


Hose connections 
in straight line. 


Valve body and butt 
of handle cast in one 
piece to eliminate gas 
leakage. 


Handle is knurled to afford a firm grip. 
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Oxygen Acetylene 
Welding and Cutting Apparatus and Supplies 
Nitrogen Carbide 


Acetylene Generators 


AIR REDUCTION COMPANY, INC. 


120 BROADWAY, NEW YORK CITY 





AIRCO OXYGEN SERVICE 
ACCESSIBILITY OF SERVICE STA- 
TIONS, FLEETS OF MOTOR TRUCKS 


AND ABUNDANCE OF CYLINDERS 
INSURE PROMPT DELIVERY OF 
AIRCO OXYGEN. 























Commercial Acetylene never varies from its 
own highest-standard quality. Its use assures 
the smoothest, cleanest work in all welding 
and cutting operations. Its uniform purity 
makes for speed in operation, thus saving la- 


bor costs. 


The use of Commercial Acetylene will in- 
crease the efficiency and economy of all proc- 


esses in which acetylene is a factor. 


Commercial Acetylene is available in port- 
able cylinders of several sizes. No charge for 
cylinders. 


Write for information. 


Commercial Acetylene Supply Co. 


Main Office 80 Broadway, New York City 


208 S. La Salle Street, Chicago 


Atlanta, Ga. Aurora, Ill. Boston, Mass. Bound Brook, N. J. 


East Deerfield, Mass. Toronto, Ont. San Francisco, Calif. 


Moberly, Mo. W. Berkeley, Calif. 














